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EXCAVATING AND DREDGING APPAKATUS. 

In the apparatus herewith illustrated two windingengines, 
located one on each bank of tbe.place to be dredged, draw 
a dredging plow over the bottom of the water way, scraping 
up the earth and carrying it to the sides of the channel, 
whence it can be raised during favorable weather. The ex- 
cavating apparatus for removing the accumulated material 
is worked by hydraulic power on board of a steam hopper 
barge. The apparatus consists of a grab bucket, which is 
lowered open, and when it has reached the bottom hydrau- 
lic power is so applied that the operation of closing forces 
the bucket into the earth. As the bucket is raised a distri- 
buting wagon,- running fore and aft on a railway, comes 
under it and receives the load, which it transfers to and 
dumps into the hopper located in the center of the boat. 
Still further aft are the high pressure pumps for supplying 



the hydraulic power, and which are driven by the steam 
engines used for propelling the vessel when it is not dredg- 
ing. 

The hull of the barge is constructed with a hopper well 
about in the center, and an excavator well in the bow. The 
latter is cylindrical and open at the bottom, and over it is a 
gantry frame, Fig. 2, fitted with brackets for carrying the 
gearing of the excavator bucket. Tli«^^tcket, A, is hung 
by a chain over a number of sheaves^on a hydraulic multi- 
plying tackle and on the frame, and is raised and lowered 
by the chain and tackle. The bucket is almost hemispheri- 
cal, and is made in two segments whose contact edges may 
be either toothed or solid. The bucket shown in the accom- 
panying engravings is made of pointed tines or curvilinear 
bars of steel, bolted. at their upper ends, to semicircular 
frames, the points of the two segments intersecting when 



closed. The frames have bosses to receive the pins on which 
the two parts of the bucket swivel. To prevent the bucket 
from catching against the bottom of the vessel there are 
curved guards, B, braced by a crossbar, C. On the suspen- 
sion frame is a pair of hydraulic cylinders (one is shown at 
D), whose piston rods work up and down in the vertical 
guides, E, in which moves the crossbar. This bar is con- 
nected to the two segments of the bucket by two pairs of 
jointed links, so that when the bar is forced down by the 
action of the pistons the segments are closed. The hydrau- 
lic power for closing and opening the bucket is conveyed to 
the opposite ends of the cylinders by flexible hose pipes 
capable of withstanding a pressure of 3,000 pounds to the 
square inch. These pipes, F, Fig. 2; are rove over two sets 
of sheaves, G Gr, the lower blocks of which rise to pay out 
the hose as the bucket descends, and fall as. tlje bucket as- 
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cends. The two sets of hose are arranged at opposite sides 
of the frame, and are actuated from a double actingsupply 
and exhaust valve in the valve chest shown at H. 

A wagon runs on rails laid over the two wells, and motion 
is communicated to it by the rising and falling of the exca- 
vator. A crossed wire rope runs upon a pair of V-grooved 
pulleys, each of which has three grooves of different diame- 
ters, so that the ratio of the travel of the wagon to the depth 
of stroke of the excavator may be adjusted. These pulleys, 
or speed cones, are placed on top of the frame. On the shaft 
of one of these pulleys is a cone having a spiral path around 
it, and on the side of the frame near the bottom is a similar 
cone. Around these two cones passes a pitch chain. The 
lower cone drives an endless chain traveling in a direction 
parallel with that of the railway, and to which the wagon is 
fastened by an arm shown at L, Pig. 4 The speed of the 
wagon is so varied by the cones, that it moves fastest when 
under the bucket. The wagon as it comes up for its load 
strikes against spring buffers which are held back by spring 
checks, and the same motion which opens the valve to lower 
the excavator releases these springs, which theu exert their 
force against the wagon 

The wagon is constructed in two segments, hung on cen- 
ters on which is a pair of intergearing toothed wheels, M. 
On one center is a disk having a recess for the tooth of the 
tripping lever, N. When this lever is depressed, the disk is 
liberated and the weight of the load opens the two segments, 
which close of their own weight after the load has fallen 
and are held shut by the tooth dropping into the recess. 

Tlie hopper well is closed at the bottom by a number of 
doors hinged to the keelson and raised by hydraulic rams. 
Each door is kept closed by a chain and pulley with a 
toothed wheel on the same shaft held by a pawl. 

The pumps for supplying ilie hydraulic powerareset on 
a cistern containing oil or water, and pump into a valve 
dies! in front of the excavator well; the supply pipe passing 
first to an accumulator, then to the valve chest, and then to 
a second accumulator. The accumulators are of sufficient 
capacity to supply the cylinders for closing the doors of 
the hopper and to equalize the work of the pumps during 
the moving of the bucket. There are five ordinary hydraulic 
valves in the chest, from which all the movements are regu- 
lated. 

Two hydraulic capstans, located in the bow, move the 
vessel in any desired direction. One has side chains rove 
round it so as to wind up on one side and pay out on the 
other. The forward capstan controls the forward and back- 
ward motion of the vessel. 

A patent was recently issued to Mr. William Smith, of 
Aberdeen, North Britain, for the above described excavat- 
ing and dredging machine. 



The Greatest Obelisk. 

The Washington correspondent of the Cleveland Leader 
writes : The Washington monument is the wonder of 
Washington, and its beauty the admiration of both Ameri- 
cans and foreigners. Already over 350 feet high, it rises 
from the banks of the Potomac a great white marble shaft, 
piercing tiie clouds, and backed against theblueof thesky. 
It is already the grandest obelisk the world has ever seen, 
and in the seons of the future, should the nations of the day 
pass away, leaving no more records of their progress than 
the mighty ones of the Egyptian past, it will surpass the 
Pyramids in the wonder of its construction. It is already 
higher than the Third Pyramid, and within a hundred feet 
of the size of the second. It is taller than St. Peter's Cathe- 
dral, and when finished it will be the highest structure in the 
world. To-day the Cathedral of Cologne, 512 feet high, is 
the tidiest work in the world. Next comes the Great Pyra- 
mid, 483 feet high; then the Strassburg Cathedral, 473 feet; 
then the Second Pyramid, 453; then St. Peter's, 430; St. 
Stephen's at Vienna, 443; and St. Paul's at London, 3;J4. 
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Transfusion of Blood. 

The Presse, of Vienna, lately described an operation of the 
above kind successfully carried out by Professor Notbnagel 
in conjunction witli Herr Ritter von Hacker. On account 
of the unsatisfactory results recently obtained in several 
cases by using human and lamb's blood, it was resolved to 
try a better method, already suggested by several physiolo- 
gists. This consisted of a solution of common salt of 06 
per cent rendered alkaline by two drops of concentrated 
solution of soda. The patient treated ou this occasion was 
a young man who was in imminent danger from weakness 
of the heart, consequent upon loss of blood by reason of an 
abscess in the stomach. An incision was made in a vein in 
the upper part of the arm, and by means of a funnel-shaped 
receptacle about two pints and three-quarters of the fluid in 
question were introduced into the system of the patient, 
who is now expected to recover. 
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A Double Artesian Well. — Selma has the most won- 
derful artesian well in the world. Two separate streamsof 
water of entirely different properties flow from this well. 
This effect is produced by the insertion of a two inch pipe 
within a four inch tube. The larger pipe descends four 
hundred feet; the water has no mineral qualities, and is 
very cold. The inner pipe descends seven hundred feet; the 
water is strongly impregnated with sulphur and iron, and 
compared with the temperature of the twin stream, is quite 
warm. — Selma (A'a ) Times. 
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'• LABOR AND EDUCATION." 

A committee of Congress has been " investigating" these 
subjects for some weeks past in New York city. The tes- 
timony elicited has covered a wide range of topics, and 
furnished much interesting reading matter for the daily 
press. Jay Gould has narrated, with lamb like innocence, 
in a story that reads like a novel, how he accumulated his 
colossal fortune; Dr. Norvin Green has described the tele- 
graph systems of this and other countries in a way which 
makes it appear that the Western Union corporation is a 
great public benefactor; John Roach has told us about ship 
building, and how necessary are subsidies, if we would once 
more see a due proportion of the world's commerce done 
under the starry flag; Railway Commissioner Fink has ex- 
plained how railway charges are regulated — how railway 
"pooling" prevents railway " wars" — and all for the pub- 
lic benefit; while many other witnesses, representing various 
isms, trade organizations, and the different industries, have 
given some important facts and a good deal of theory as to 
what Congress should or should not do to promote the cause 
of education, and for the benefit of the "laboring classes" 
— so self-styled by the great majority of workers who labor 
for a low rate of daily or weekly compensation. 

This congressional committee was appointed principally 
in consequence of the numerous "strikes " in various parts 
of the country— caused generally by trade-union organiza- 
tions; it has, also, been repeatedly urged that the general 
government should do something to promote popular educa- 
tion, particularly with regard to the former slave popula- 
tion, and so this subject was joined with the other. Prima- 
rily they are very nearly related, and any inquiry or inves- 
tigation which may have a tendency to the making of wiser 
laws in either direction cannot be deemed useless. But how 
can the general government proceed in the direction of 
ameliorating the condition of wage earners ? In this coun- 
try, where all are equal before the law, it has always been 
held that labor must, as is the case with all products of 
labor, find its value according to the demand, and that any 
interference with the natural law of supply and demand 
would do harm rather than good There is, however, a 
large and growing class who do not assent to this proposi- 
tion, and who point to the rapidly accumulated fortunes of 
a conspicuous few as- so much wrongfully taken from the 
masses, to the especial detriment of the poorer classes of 
laborers. It is this feeling, no doubt, which is most effi- 
ciently strengthening the various trade unions to-day, and 
in deference to which the committee of Congress was ap- 
pointed. 

Of the questions more particularly examined into as af- 
fecting labor, the principal ones have been the tariff, a pro- 
posed government ownership of railroads and telegraphs, 
convict labor, and the workings of trade unions. The first 
named topic has been a " live " one in every counting room, 
workshop, and debating club almost since the commence- 
ment of our history. From the tariff the government de- 
rives its principal revenue — but how economical it has been 
as a method of collecting taxes — how far it has been a prime 
factor in building up our industries — to what extent it has 
given extra wages to our workmen — these are questions on 
which it seems impossible to find any common ground of 
agreement. We have had too much theory and too small a 
modicum of the actual facts as they bear on each industry. 
The conditions are constantly changing, and the inquiries 
of the committee have thrown but little light upon the sub- 
ject, while it is safe to say that their results will be abso- 
lutely nil as affecting tariff legislation, only as they help to 
educate the public. The question of government ownership 
of the telegraph has been agitated ever since England set 
the example in this direction, and was brought more directly 
to the attention of the committee by the recent strike of the 
operators. 

Of this, however, as of the suggested government owner- 
ship of railroads, it may be said to require only the dullest 
perception to perceive that any apparent gain to labor thereby 
would be vastly more than balanced by added taxation. 
And the reasons why the government should go into such 
business may be very readily applied in advocacy of its tak- 
ing up still other branches, until it would be difficult to fix 
a limit to the possible scope of its interference until the 
whole present fabric of society was reorganized, as, indeed, 
some of the witnesses advocated. 

There is probably no other department of knowledge, with 
any pretensions to being styled a science, which is in so 
"mixed "a condition as the so-called science of political 
economy. Hardly any two writers even agree in its defini- 
tion. It has been most broadly and generally characterized 
by an eminent authority as that which has to do with the 
sources and methods of material wealth and prosperity in a 
nation. Here, indeed, is a definition which " surrounds," 
if it does not get very close to the matter, and through the 
entire field which it suggests the committee have been mak- 
ing sort of guerilla raids in search of knowledge, so that 
Congress may legislate more intelligently. 

Supposing its members actuated only by the highest mo- 
tives, it is difficult to see what good can result from such 
rambling questionings. Theoretically, at least, we all want 
to have the laws so made and executed as not only to con- 
serve the highest possible state of peace and order in the 
community, but so that each individual may have an equal 
chance to earn his or her share of the necessaries, the com- 
forts, and the luxuries of life. But when we state the mat- 
ter in this way, by how much do we differ from the society 
which Plato would have had in his model republic? — where 
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each would have had for his task that for which he was best 
fitted, where there would be no over-reaching by the strong 
and crafty, no oppression of the weak and feeble, and all 
would be able to realize the highest happiness possible for 
mortals. It may be that our investigators, as seems possible 
with some of their witnesses, have this in their mind; but 
this is a practical age, and the public would have had greater 
confidence in their accomplishing something for good, if 
ever so little, if they had confined themselves to a much nar- 
rower range of investigation. 

■ — ■»<» > +■ 

AUTOMATIC SAFETY APPLIANCES. 

It is a trite saying, that in the knowledge of danger there 
is safety; but this, like many other old saws, is only partially 
true. The many discoveries and improvements which, 
during the last half century, have been made in science and 
the mechanical arts, while they have conduced to the com- 
fort and conveniences of the world, have for the most part 
been fraught with dangerous and apparently unavoidable 
concomitants. Many accidents, it is true, might be avoided 
by unremitting watchfulness, but we have to take human 
nature and physical endurance as we find them, and it h 
only in automatic safeguards that in many cases reliance 
can be placed. 

Automatic signals, switches, and self-acting gates at 
crossings are not in as frequent use on our railroads as they 
should be. These and many other safety devices fail to be 
adopted, either from some false notion of economy, or from 
a wrong system of reasoning that, where implicit confidence 
is placed in them, and they accidentally omit to perform 
the duty assigned them, the consequences are most serious 
or fatal. This may be true in a measure, because we have 
to do with perishable materials and imperfect workmanship, 
but it nevertheless is unsound argument. There is no neces- 
sity to rely exclusively upon self-acting devices against acci- 
dent, but, wherever the same can. they ought to be adopted 
as additional means of securing safety, and we think that 
the time is not far distant when they will be thus employed 
more generally than they now are. Notwithstanding the 
much that has already been propped and done in this con- 
nection, in ven tors JpottM^pf -fll^SSbewjaged because the 
harvest is not y§tnp0-~ The flejd>is- a wide one, and by no 
means fully exp^red_as yet. 

Railroad acciSligOftwt^Ftirfe&rtfwing to the failure of 
the air brakes to aefflftttfe^iHed.'tQtoT'e ( l uisition "P on some 
particular occasion, buturfPHlle^ TffoVSsondemn these de- 
vices; they are useful and great means of safety notwith- 
standing. So it is with automatic safety appliances gene- 
rally. Additional devices for securing safety and sufficient 
manual or other force to work them should also be provided. 
No single safety expedient is reliable. Such devices should 
always be duplicated or alternatives be at command, and 
we think that, so far as automatic means are concerned, 
provision should invariably be made for making them part 
of the ordinary working plant, so that, although not acting 
with their full force excepting when needed, they will not 
rust or bind, but be kept in good working order; or, if this 
cannot be done, then they should be operated occasionally, 
at stated periods, to insure their efficiency. 

Much attention is now being directed to automatic safety 
contrivances in connection with that modern substitute for 
long flights of steps in our lofty buildings, the passenger 
elevator; and although considerable has been already done 
in this line, and many inventors may find their proposed ex- 
pedients anticipated, there is still great room for improve- 
ment and a fortune to the discoverer of the best device for 
the purpose. In the same category should not only be in- 
cluded freight elevators, but the many kinds of hoisting ma- 
chinery in use for different purposes. Take, for instance, 
the chain hook tackle or grapple employed in our stores and 
warehouses for receiving and delivering goods in casks and 
other like packages. How many men are crippled and lives 
lost by the slipping of the load from the hooks while being 
raised and lowered through hatchways from one story to 
another? This need not and ought not to be, as safety de- 
vices to catch and hold the load till the hooks could be re- 
adjusted might be easily devised. We know of one large 
warehouse in a neighboring city where accidents from this 
neglect are of almost daily occurrence. 

There are many instances, however, besides these, in 
which self-acting safety means might be advantageously 
adopted. We will only mention a few as they occur to us. 
Automatic fire alarms might be introduced into our dwell- 
ings and tenement houses, which either flame or an undue 
rise of temperature would operate, and so wake the sleeping 
inmates; this might either be done mechanically or by the 
breaking or closing cif an electric circuit. Self-closing gas 
taps', too, in the sleeping apartments of our hotels, that is, 
taps which would close when the light is blown out or other- 
wise extinguished, and that would require a special manipu- 
lation to open them again, might save many a verdant 
country cousin, careless person, or inebriate from dying of 
asphyxia. Again, if pistols were made that, by the act of 
loading them, would expose, and keep exposed till firing 
them, a plain and unmistakable indicator of their loaded 
condition, we should read of fewer of those lamentable oc- 
currences in which death results from the foolish practice 
of pointing at another, though only in jest, a weapon errone- 
ously supposed not to be loaded; and the timid, too, would 
be less likely to carelessly handle a fire arm that pronounced 
itself ready to kill. 

But why enumerate? The subject of automatic safety ap- 
pliances is an extensive one, and well worth the attention of 



the ingeniously inclined, who would also have the comfort- 
ing reflection that their efforts were being directed toward 
the savingof human life. 
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ASPECTS OF THE PLANETS FOB OCTOBER. 

JUPITBB 

is morning star, and wins the place of honor in the monthly 
presentation for the surpassing beauty of his appearance as 
well as for the fact that his approach to the earth will soon 
bring him into a position favorable for telescopic research. 
No planet in the solar family exceeds in interest for terres- 
trial observers the one that holds a place second only to the 
sun in size and majesty. The desire to learn something new 
concerning our giant brother increases every year, while the 
constantly recurring red spots, white spots, and intensely 
colored belts are proofs of Jovian activity that whet the curi- 
osity of diligent observers. Not many aspects of the huge 
planet's disk at the coming opposition will escape the atten- 
tion of eager watchers who make a specialty of Jovian as- 
tronomy. 

On the 27th, at noonday, Jupiter is in quadrature with 
the sun on his western side, being the third of the great 
planets to reach this epoch in the synodic course. The 
Prince of Planets then beams from the starry depths just 90° 
in longitude west of the sun, rising about six hours after 
sunset, being uear the meridian at sunrise, and settingabout 
six hours after sunrise. Thus, attended by a brilliant retinue 
of stars, he travels with stately step on the celestial road, and 
reigns the brightest of them all through the still watches of 
the silent night. 

On the 19th, at one o'clock in the afternoon, Jupiter is in 
conjunction with Mars. The two planets are then 59' apart. 
They will be near enough together to be worth observing 
when they rise, soon after eleven o'clock, on the evening of 
the 19th. The ruddy hue of Mars and the golden tint of 
Jupiter make an interesting contrast, and as clearly deter- 
mine the individuality' of the planet as the familiar features 
of well known friends distinguish them from each other. 

The right ascension of Jupiter is 8 h. 12 m.; his declina- 
tion is 20° 13' north; and his diameter is 34". 

Jupiter rises on the 1st about a quarter after twelve o'clock 
in tbe morning; on the 31st he rises at half-past ten o'clock 
in the evening. 

SATURN 

is morning star, and ranks second to Jupiter in the exceeding 
beauty of his appearance, shining with a softer light and 
paler hue. He contributes little to the incidents of the 
month, but, holding his position near the Pleiades and Alde- 
baran, contents himself with playing the part of the ce- 
lestial gem that shines serenely in the heavens, and attracts 
the admiration of every one whose eyes are turned toward 
the stars when his presence crowns the night. 

The right ascension of Saturn is 4 b. 35 m. ; his declina- 
tion is 20° 1' north ; and his diameter is 18 2'. 

Saturn rises on the 1st about half past eight o'clock in the 
evening; on the 31st he rises about half-past six o'clock. 

MARS 

is morning star, and comes in for £he third place, as he has 
already attained noticeably increased dimensions and taken 
on a somewhat fiery hue. An event of unusual interest oc- 
curs this month in the progress of Mars. The constellation 
Cancer, or the Crab, contains a nebulous cluster of minute 
stars known as Praesepe. The cluster is luminous enough 
to be distinctly seen by the naked eye on moonless nights. 
On the 24th, at noonday, Mars is in this cluster, and when 
he rises in the evening about 11 o'clock, he will be an inter- 
esting object for observation, especially through a telescope. 
There is no need of describing his position, for he is then a 
short distance to the northeast of Jupiter, and can be readily 
recognized. 

On the 31st, at midnight, Mars takes his turn in coming 
into quadrature with the sun, the fourth on the list, Neptune, 
Saturn, and Jupiter having taken the precedence. It will 
he noticed how nearly Mars and Jupiter travel in the same 
path, and how close they seem together, though hundreds 
of millions of miles and the whole family of the asteroids in- 
tervene between the outermost of the inner group of planets 
and the innermost of the outer group of planets. We have 
referred to the conjunction of Mars and Jupiter on the 21st. 

The right ascension of Mars is 7 h. 42 m. ; his declination 
is 22° 14' north; and his diameter is 7'. 

Mars rises on the 1st about. half-past eleven o'clock in the 
evening; on the 31st he rises a few minutes before eleven 
o'clock. 

TJRANTJS 

is morning star, and ranks as the fourth for the part he 
plays on the monthly record. On the 13th, at seven o'clock 
in the morning, he is in close conjunction with Beta Vir- 
ginis, being only 5' north of the star. It will require a pow- 
erful telescope to bring to view planet and star after their 
appearance above the horizon about four o'clock. 

The right ascension of Uranus is 11 h. 41 m. ; his declina- 
tion is 2° 43' north; and his diameter is 3'4'. 

Uranus rises on the 1st not far from a quarter before five 
o'clock in the morning; on the 31st he rises at three 
o'clock. 

NEPTUNE 

is morning star and enjoys the distinction of being the first 
of the morning quintet to appear above the horizon. He is 
called a morning star, although he rises early in the eve- 
ning. But the outer planets are all classed as morning stars 



from conjunction to opposition, regardless of the time of 
rising. Neptune is rapidly approaching his nearest point 
to the earth, and if he were not so far away would afford 
more material for research. To him belougsthe honor of 
being the only planet whose presence was felt and position 
mapped out before he was actually discovered. 

The right ascension of Neptune is 3 h. 15 m., his declina- 
tion is 16° 12' north, and his diameter is 2 - 6". 

Neptune rises on the 1st at half past seven o'clock in the 
evening; onthe31st, he rises at half past five o'clock. 

MERCURY 

is evening star until the 6th, and morning star for the rest 
of the month. On the 4th, at nine o'clock in the morning, 
he is in conjunction with Venus, the former moving west- 
ward toward the sun, and tbe latter moving eastward from 
the sun. Both planets are so near the sun that the meeting 
will he invisible to terrestrial observers. 

On the 6th, at eight o'clock in the evening, Mercury is in 
inferior conjunction with the sun, passing between the earth 
and the great luminary, and becoming morning star as he 
reappears on his western side. 

On the 20th, at two o'clock in the afternoon, he is in con- 
junction with Gamma Virginis, being 1° 7' south of the star. 
Bright-eyed observers may possibly see the near approach of 
star and planet on the momingof the 20th, for the planet is 
then visible, and the star will be a guide to its position. But 
the atmospheric conditions must be nearly perfect, or the 
observation will be in vain. 

On the 22d, at ten o'clock in the morning, Mercury reaches 
his greatest western elongation, being at that time 18° 22' 
west of the sun. This is the last favorable opportunity dur- 
ing the year for seeing Mercury as morning star. He rises 
on the 22d an hour and a half before the sun, and must be 
looked for 9° north of the sunrise point. He will be visible 
at that time, and also for several days before and after elong- 
ation. 

The right ascension of Mercury is 13 h. 5m., his declination 
is 10° 34' south, and his diameter is 9'8". 

Mercury sets on the 1st about a quarter before six o'clock 
in tbe evening; on the 31st he rises a quarter after five 
o'clock in the morning. 

TENUS 

is evening star, and the only planet playing the part of eve- 
niug star duriug the entire month. She might as well b$ 
blotted from the sky as far as observation is concerned, but 
she will make up all deficiencies by the splendor of her ap- 
pearance in midwinter. 

The right ascension of Venus is 12h. 42., her declination 
is 3° 12' south, and her diameter is 10'' 

Venus sets on the 1st a few minutes before six o'clock in 
the evening; on the 31st she sets about half-past five o'clock. 

THE MOON. 

The October moon fulls on the 16th, at 37 minutes after 
one o'clock in the morning, Washington mean time, or 49 
minutes after one o'clock, New York time. The new moon 
of the 1st passes near Venus and Mercury on the morning of 
the change. The full moon of the 16th is in close conjunc- 
tion with Neptune on the 17th. She is in conjunction with 
Saturn on the 19th, about four o'clock in the morning, being 
1° 13' south. In some localities between 47° and 70° south 
declination, the moon occults Saturn for the seventh time 
during the present year On the 23d, the moon is at her 
nearest point to Jupiter and Mars at nearly the same time. 
On the 27th, she passes Uranus, and on the 29th she is near 
Mercury for the second time. On the 31st, the second new 
moon of the month is near Venus. 

ECLIPSE OP THE MOON. 

There will be a partial eclipse of the moon on the 16th, 
visible in the United States and on the Pacific Ocean. 

Tbe eclipse will commence at 1 h. 2 m. A.M., New York 
time. The middle of the eclipse will occur at 1 h. 58 m. 
A.M. The eclipse will end 2 h. 54 m. A.M. As but twenty- 
eight one-hundredths of the moon's diameter is obscured, 
the phenomenon is remarkable for being the only lunar 
eclipse visible in this latitude during the year. 

ECLIPSE OF THE SUN. 

An annular eclipse of the sun will occur on the 30th, visi- 
ble on the Pacific Ocean, and partly visible on the Pacific 
coast of North America and Asia. As the ring of sunlight 
surrounding the moon's dark disk will be invisible in this 
region, the event will be of little importance. An annular 
eclipse, though a beautiful phenomenon, bears no compari- 
son to a total one in scientific importance. 

The inhabitants of the islands of the Pacific will not be 
likely to entertain the men of science during its occurrence, 
though tbe moon casts her shadow over the same waste of 
waters and not very far distant from the lone island made 
memorable as the point of view for observing the total 
eclipse of the 6th of May. 



Product of the Hen. 

The hen has in her ovaries, in round numbers, more than 
600 egg germs, which develop gradually and are successfully 
laid. Of these 600 the hen will lay 20 in her first 3'ear; 135 
in her second, and 114 in the third. In each one of the fol- 
lowing four years the number of eggs will be diminished by 
20, and in her ninth year she will lay at most 10 eggs. In 
order to obtain from them sufficient product to cover the 
expense of alimentation, they should not be allowed to 
live over four years. — Annates de la Sociedad Odontologiea, 
Havana. 
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Texas. 

General MoClellan, wlio has recently /visited many parts of 
the Texas Panhandle, predicts that by the year 1890 the 
State will have a population of 5,000,000, while he also 
affirms that it can support 20,000,000 without overcrowding. 
The capabilities of Texas are only just being discovered; it 
is larger than France, with a better soil and an equal climate, 
is well watered, and is being completely intersected by rail- 
roads. There was a large increase of population between 
1870 and 1880, and there will be a still larger during the pres- 
ent decade. The State is already second only to Georgia in 
the production of cotton, and it produces more cattle than 
any other two States. It is anticipated, moreover, that the 
social and commercial relations between California and the 
Southwest will in a few years become very close. 
The Northwest Texas Cattle Raisers' Association 
has recently been in session at Port Worth. The 
organization has a membership of 223, who each 
own from 1,000 to 60,000 cattle, and represent a 
grand total of 1,400,000 cattle. There are sev- 
eral members who can boast of the ownership 
of from 40,000 to 60,000 head, and fourteen who 
lay claim to over 20,000. A striking instance of 
the profitable nature of the ranching business is 
furnished by the brothers Hartwell, who went 
from Bloomington, 111., in the fall of 1875. The 
aggregate of their worldly possessions amounted 
to $48,000. This sum they invested in 4,500 cat- 
tle. Now they are the owners of 60,000 head, 
and are worth at least $1,500,000. The largest 
ranch in the State is that of Mr. Charles Good- 
night, at the head of Red River. He began buy- 
ing land only four years ago, and now he con- 
trols 700,000 acres. To inclose his landed pos- 
sessions, 250 miles of fencing are required. He 
has the finest, though not the largest, herd of 
cattle in Texas. His recent sale of yearlings fetched $20 
per head, the average price being $15. The Matador Cattle 
Company's ranch is another immense property, which was re- 
cently sold to a company of Scotch capitalists for $1,250,000. 



IMPROVED PLOW. 

Letters patent have recently been issued to Mr. Charles 
C. Coleman, of Honolulu, Hawaiian Islands, for an im- 
proved double mould board furrowing plow, the object of 
which is to make a furrow from 12 to 16 inches deep in pre- 
viously plowed and prepared land for planting sugar cane. 
The essential feature of the plow consists in making the 
mould board so that all ils horizonlal lines from the apex to 
the rear end are straight instead of concave, as heretofore 
made. This form presents the same angle to the earth all 
the way from front to rear, thereby avoiding the greater 
angle along the rear part, which causes the earth to clog 
until the cavity is filled np to a straight line, making the 
plow draw very hard by reason of the increased friction and 
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A Useful Bath Bed. 

A correspondent in the Lancet, writing from Liverpool, 
describes and recommends the following substitute for a 
water bed, which has been introduced into an infirmary in 
the latter city. It consists of a large wooden tank, about 
five feet long by two and a half feet broad, and a little more 
than a foot in depth. It is lined inside with zinc, and has a 
tap fixed to the bottom for draining purposes. It is sup- 
ported on an iron bed cot, and is filled with water to within 
a few inches of the top. A large mackintosh sheet is spread 
over the surface of the water and allowed to fall over the 
sides of the tank for a foot or so on each side. This sheet 
may be fastened, if necessary, to the side of the tank. The 
patient is laid on the mackintosh sheet, a blanket or linen 
sheet intervening, and he practically floats in the water. 
The water can be kept at any temperature that is thought 
proper. At present the bath bed is being used for a case of 




WESTERN UNION UNDERGROUND SYSTEMS. 

typhoid fever with hyperpyrexia, and is filled with cold 
water at a temperature of 60° F., so that the patient has all 
the benefit of the cold water treatment by plunge bath or 
douche without the many inconveniences. In many cases 
of collapse, also where warmth is useful, the temperature of 
the water can be raised to 80° or 90° P., and kept at that 
temperature. The bath bed can be used besides for cases 
of prolonged illness with tendency to bedsores, for the pre- 
vention of. which it is superior to the ordinary water pillow. 



W. H. HBRRtCK, whose engraving of automatic water still 
appeared on page 146, present volume Scientific Ameri- 
can, desires parties to address him at Griunell; Iowa. 



COLEMAN'S IMPROVED PLOW, 

of the mass of earth that must be pushed ahead. The 
mould boards are extended higher and lower and also 
further back to prevent the earth from running back into 
the furrow when plowing deeply, and also to enable the 
angles of the board to be made sharper for a given width of 
furrow. The inveDtor states that he has found, in actual 
use, that the plow readily clears itself in soil which cakes on 
the ordinary plow. 

< m » 

THE WESTERN UNION UNDERGROUND SYSTEMS. 

Two systems of underground tubes are now being laid in 
this city to connect the Western Union building, at the cor- 
ner of Broadway and Dey Street, with a new structure now 
being erected by the company on the southwest corner of 
Fifth Avenue and Twenty-third Street, a distance of about 
two and a half miles. For convenience in constructing, 
both systems are being placed in one trench, the lower, or 
pneumatic one, being sunk belowfrost line, while the other, 
designed for electrical conductors, is about midway to the 
surface. 

The pneumatic system is, practically, the extension of 
similar methods which the company has used for shorter 
distances during several years. By its use the present de- 
lay, caused by telegraphing messages from uptown stations 
to the central office and there recopying them, will be 
avoided, as the first copy taken will be sent direct through 
the tubes. As the work has but just been commenced, we 
can give only a general idea of the projected plan, omitting 
all details. There are four separate lines of brass tubes, 
whose ends are bolted together and which are inclosed in 
pairs in flat boxes. When in use the exhaust and pressure 
methods will becombined; that is, engines will furnish an 
exhaust in front of the piston carrying the message, and at 
the same time exert a pressure behind it. 

The upper system may be considered as the beginning of 
the movement to place all telegraph wires in the city under- 
ground. The capacity of the pipes now being laid is not 
only amply sufficient to carry all the Western Union wires 
which, from their location, belong in them, but there will 
be room for future demands. Extensions will be made 
when practicable, an"d as fast as possible the overhead wires 
will be transferred to the tubes. 

This system consists of two iron pipes five inches in in- 
ternal diameter, the joints.being made in the ordinary way 
with, lead and jute. The engravings show the manhole 
from two points of view; one looking perpendicular to the 
line of direction of the trench, and the other at right angles 

The manholes are walled with masonry as shown, and of 
a size sufficient to easily ' admit a man, and are about 400 
feet apart. A single iron wire is pushed through, as the 
sections of pipe are laid, from one manhole to the one ad- 
joining, and to this wire the cables will be attached and 
pulled through. The inductors will be No. 16 copper wire 
insulated with either kerite or gutta-percha, but in locali- 
ties where the heat from the' steam pipes will be felt, it 
may be necessary to substitute rubber. It is calculated 
that the tubes will carry 300 wires. 

After a cable has been placed in position in the tube it 
becomes a difficult matter to remove it when, for repair or 
other purpose, this is desired. This will be especially diffi- 
cult if the defective cable should happen to lie in the bottom 
of the tube; the weight of the . other cables bearing upon it 
and the long distance it would have to be pulled would 
make a resistance sufficient to strip it of its coating. To 
obviate, this a plan has been proposed of filling the interior 
of the iron tubes with small tubes made of paper, in each 
one of which a cable would-be placed, The removal of any 



particular one would then be an easy operation requiring 
but little time and labor. In the lower corner of one of the 
engravings is shown a tross section of a tube filled in this 
manner. 

— ■ »H»» 

Hemlock as a Beverage. 
The Northwestern Lumberman claims that until lately beer 
has never been supposed to have any very intimate connec- 
tion with the lumber business, except it adds as an internal 
fuel to fire the ardor of a lot of dock wallopers or to induce 
a lot of men to hustle up a drive. Now it is asserted that 
beer is made of which hemlock bark is a principal ingredient, 
though it never has had much of a reputation beyond the 
modesty of a plain tea. The cargo arrivals of hemlock bark 
are numerous, and it is stated by persons who 
claim to understand the ropes that the tanneries 
are not the only importunate consumers, bu,t 
that the bark is extensively ground and sold to 
makers of beer at outside points. How much, 
or how little is consumed in Chicago in that way 
seems to be a vague proposition. The following 
elucidation of the subject has been, furnished by 
a man who investigated it: 

It is used as an adulteration for beer.- Large 
quantities of it are ground up and shipped to 
other points. Chicago brewers can afford to 
make pure beer, and the Lumberman says they 
do; but this bark is fixed up here and sent to 
other places. I suppose you know, adds the 
writer, that brewers do not report the ingre- 
dients of which their beer is made, as they once 
did. The courts have decided that they are not 
compelled to do so. I have made some casual 
inquiries, and I learn that tanbark and soda are 
the principal substances used. A little rice malt 
gives it body and makes it hold the foam. 
Hemlock bark is a new discovery in this respect, and is 
useful because it takes the place, to a certain extent, of 
both malt and hops. It is not poisonous, but it certainly 
caunot be said to coal^hj^aiiy nourishment. It adds the 
pungent, bitter tasjtey^i^gptllljrflai^toeddisb. color to the 
liquid. It is very eneappimdr^hte bremeakwho use it must 
grow rich very^fast. 

— — ''" ' iiwy:,;:. 



Passage of a llararod tiBrortWffhe Brain. 

Dr. G. Fisher repoCCF'anr.iaillHrCe of recovery after severe 
injury to the brain, which recalls the well known case of 
Dr. Harlow, of Vermont, in which a tamping iron was 
forced through the head by a premature explosion. In this 
case an iron ramrod was discharged during the loading of a 
gun. It entered the back to the right of the fourth dorsal 
vertebra, passed upward along the ribs, and through the 
muscles of the neck, and forced a passage through the skull 
and the brain, projecting out nearly twelve inches from the 
left side of the head. An incision was made in the neck, 
and the ramrod was forced back by a hammer and extracted 




WESTERN UNION UNDERGROUND SYSTEMS. 

through the wound thus made. The patient recovered, but 
lost the sight in the right eye. A ramrod being propelled in 
the same direction through a dead body, it was found that in 
its course through the Deck no important nerves or vessels 
were injured. The instrument passed through the right 
optic foramen, tore the optic nerve, and passed through 
the fissure between the frontal lobes. The destruction of 
brain substance in this region was only a little over an inch 
in extent, and was confined to the anterior portion of the 
left frontal convolution. According to our present know- 
ledge, such an injury should cause no motor or sensory dis- 
turbances. The author apprehended the appearance in time 
of insanity as the result of the accident..— Centralblfiir Klin. 
Med -., August .18, 1883. 
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IMPROVED SASH BALANCE. 

The Dovel sash balance shown in the -engraving is the in- 
vention of Mr. George W. Arnold, of Knoxville, 111. This 
device replaces weights and the ordinary springs, and pro- 
vides a really mechanical device for balancing window sash. 
The invention consists of a miniature windlass provided 
with two coil springs, one near each end, the inner ends of 
the springs being fastened to the roller, and the outer ends 
secured to the top of the window frame. The bearings of 
the rollers are also secured to the top of the window frame, 
and cords extend from the ends of the rollers downward 
through holes in the window frame and are attached to the 
sash. The springs are put under sufficient tension to nearly 
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ARNOLD'S SASH BALANCE. 

lift the sash. When the sash is raised the cords are wound 
upon the roller, and when the sash is lowered the unwind- 
ing of the cord winds the spring. All the parts of this sash 
balance are readily accessible for adjustment or repairs. 



ITIen and Other Animals as Seed Carriers. 

The " tick seed " (Desmodium) is a good example of a seed 
which the mother plant. provides with means of clinging to 
almost any passing object. The pods of the "tick seed" 
are almost completely covered with small hooks, which 
catch hold of the clothing or the wool and hair of animals, 
and are carried away from the place where they were pro- 
duced. 

The genus Bidens of the sunflower family furnishes very 
familiar examples of seed distribution by animals. Each 
seed covering is provided with two stout prongs, which are 
barbed, with the points of the barb extending backward from 
the point. These prongs pass easily into clothing or the 
coverings of animals, but are not readily detached. These 
" pitch forks," as they are commonly called, have no other 
use for their barbed outgrowths than to aid in the distribu- 
tion of the seed, and sheep, dogs, and other animals are em- 
ployed in carrying the young Bidens from place to place. 
The burdock furnishes another fine illustration of a natural 
provision on the part of the mother plant for a distribution 
of her offspring by passing animals. The burr, containing 
many seeds; is surrounded by a multitude of sharp hooks, 
and by these the whole burr is closely fastened to man and 
beast. The reader will call to mind instances where cattle, 



sheep, dogs, and even horses have become partially. covered 
with these closely clinging burrs. In this way the burdock 
seed may be carried from one State to another. Strange 
plants are frequently found near mills in which wool is 
carded and prepared for weaving. The wool comes in the 
fleece from various parts of the country, and perhaps from 
other countries, and the seeds clinging to the wool are sepa- 
rated, thrown out as refuse, and afterward, finding suitable 
ground, germinate and produce plants new to the locality. 
The smaller animals, and those not domesticated, as the 
rats and mice, act their part in this grand scheme for the 
spreading of the seeds of plants. Cotton is perhaps the most 
familiar vegetable product which is produced as a means of 
seed distribution. The human family is greatly blessed by 
this provision on the part of the cotton plant. Each cotton 
seed is completely inclosed in a tuft of fine hairs, by means 
of which the seed is easily and quite securely fastened to a 
person's clothing or to the coverings of animals. 

The fowls of the air are active seed bearers, especially 
those of small berries or pulpy fruits with small and hard 
seeds. The indigestible covering preserves the seed, while 
the exterior soft parts with their usual Jitgh color insure their 
being eaten. . In this way the seeds of We blackberry, rasp- 
berry,' currant, cherry, and a host of wild berry bearing 
plants have their seeds carried far and wide. 
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The Sparrow Nuisance. 

The English sparrow, which has become so prevalent 
throughout the country, has demonstrated itself to be a first- 
class nuisance, fighting and squawking continually among 
themselves, and driving robins and other domestic birds 
from their usual haunts. How to get rid of the ubiquitous 
sparrow is now the question. ' In Germany and England 
the sparrow is a game bird, and is much sought after for 
pies, which are highly prized. By all means, says one of 
our contemporaries, put him on the list of game birds in 
this country, and make the season from January 1 to De- 
cember 31. In addition to this it would be well, suggests 
the same authority, to offer rewards for methods of popu- 
larizing the sparrow as an article of diet. 

■*<« > »» 

Steam Whistles. 

A correspondent of the Railroad Gazette recommends a 
steam horn instead of a steam whistle. He says that " as a 
general rule the steam whistle must be very powerful to be 
effective within half a mile. Now, if instead of a whistle a 
horn were to be used, the gain in useful effect would be 
great, while the disagreeableness of tone would be much, if 
not entirely, reduced. The form of such a horn with a 
mouthpiece or forcing tube would be extremely simple, of 
inconsiderable expense (less than that of the ordinary whis- 
tle), and instead of the screeching sound of the latter, it 
would yield the mellower tone of the modern tuba or cor- 
net-a-piston, to which we suppose most persons will not ob- 
ject." There seems to be a good opportunity here for some 
ingenious person to exercise his inventive talents. 

■» 4 * > — 

NEW SPANISH WAR STEAMERS. 

, Our engraving, from La llustraeion, of Madrid, represents 
one of four new gun boats, all alike, and now in progress of 
construction in Spain. Their names are the General 
Concha, the Mgallanes, the Elcano, the General Lezo. The 
General Concha was launched last September, and is repre- 
sented in our picture. These ships have a length of about 
160 feet, beam 25 feet, displacement 524 tons, 600 horse 
power. Ordinary armament, three Hontoria guns; and on 
special occasions they will carry a large gun at the bow. 



IMPROVED SAFETY VALVE. 

The safety valve represented in the annexed engraving 
combines in one device both the lock form of valve and the 
open or adjustable one, with the advantage that, being the 
valve in ordinary use, it is not so liable to stick as is the ordi- 
nary lock valve, which operates only under excessive pres- 
sure, and in some cases fails to act altogether. 

This improved valve employs a lever of a different order 
than the one ordinarily used, and there is a slack connection 
between the lever and the valve. The fulcrum of the lever 
is intermediate between the power applied and the weight 
to be raised, and the valve is inclosed within a lock-box or 
case, as also is its slotted rod or chain connection with the 
short arm of the lever. The valve itself is loaded, either 




GREGORY'S SAFETY VALVE. 

above or below, with a maximum weight, W, that corre- 
sponds to the extreme pressure the boiler should carry. 
Arranged upon the longer arm of the lever, which isexposed 
for control of the engineer, is an adjustable weight, S, for 
regulating the valve to blow off at any less pressure than the 
maximum one. ' Any extra weight put upon this arm of the 
lever eases the lift of the valve, which accordingly cannot 
be overloaded, and any propping up of the lever simply op^ 
erates to slacken the connection between the lever and the 
valve, that is left free to act under its maximum load, W. 
This valve has never been patented, but was invented, as 
we are informed, by Mr. A. Gregory, of Newark, N. J., 
over thirty years ago, who has shown us a drawing, made at 
that time which exhibits several modifications of the inven- 
tion. 

< 1 1 i » 

Steel for Cutting Tools. 

C. Reichel, of Berlin, gives the results of many years of 
observation on the preparation of steel for tools in the Zeit- 
schriftfur Instrumentenkunde : 

First, the steel must only be heated to dark red, which is 
the temperature at which a film of soot burns off. 

Secondly, the heated article must be carefully protected 
from oxidation, hence a flame rich in carbon must be used, 
and the immersion be done as quickly as possible, so as not 
to keep it long in the air. 

Thirdly, water used for hardening must be free from 
alkalies and carbonate of lime. 
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Petroleum as Fuel. 

Siuce the discovery of the oil springs in America, various 
efforts have from time to time been made to introduce pe- 
troleum as a fuel for steam boilers and general heating pur- 
poses; but notwithstanding that the subject has been taken 
in hand by both British and foreign governments, as well as 
by private individuals of considerable influence and ability, 
it is a fact that, not only has no practical progress been made 
in the use of liquid fuel, but that in those cases where it 
has been tried and experiments carried out with the best re- 
sults as regards evaporative efficiency, the installation has 
been abandoned, and a return made to our old and much 
abused friend coal. The reason for this is not far to seek, 
and consists in the fact that the cost of evaporating a given 
quantity of water by means of heat produced hy the com- 
bustion of petroleum so far exceeds that when coal is used, 
as to much counterbalance any advantages that may be 
gained; always excepting those few countries where from 
scarcity of coal and wood, and abundance of petroleum, the 
latter fuel is found to be the cheapest. 

One of the earliest investigators into the merits of liquid 
fuel was Sainte-Claire Deville, who carried out a series of 
very extensive experiments with a couple of locomotives on 
the Paris and Strasbourg Railway, which were specially 
fitted up under his direction with appliances for burning 
the oil. The results of these experiments were published in 
the Journal of the French Academy of Sciences for 1868 
and 1869; the average evaporation being given as about 11 
pounds of water per pound of fuel. In the United States, 
comm issioners were appointed to specially consider the value 
of petroleum as fuel on board steamers, a sum of $5,000 
being appropriated for making the necessary tests; but after 
long and careful trials, the Secretary of the Navy finally re- 
ported against its use, on the grounds that convenience, 
comfort, health, and safety were against it, the only advan- 
tage shown being a not very important reduction in bulk 
and weight of fuel carried. As far as our own country is 
concerned, the whole subject was brought before the Insti- 
tution of Civil Engineers in 1878 by Mr. Harrison Aydon, 
in a comprehensive paper dealing with the matter histori- 
cally, and in which the results of a great number of experi- 
ments made with different forms of boilers under various 
conditions, and with several kinds of burners, were given. 
In this paper the use of liquid fuel was strongly advocated, 
and it was shown that with burners on Mr. Aydon 's system, 
in which superheated steam was used for evaporating the oil 
previous to combustion, and in which a jet of steam was as- 
sociated with the burning fuel, perfect combustion without 
smoke was obtained, with an evaporation almost identical 
with the full calorific power of the oil. Other burners, on 
somewhat different plains, but all employing the use of 
steam in combustion, gave almost similar arid equally satis 
factory results. In view of this it is somewhat surprising to 
read in a pamphlet recently published in order to puff up 
the value„of " water gas," produced by the process of Dr. 
C. Holland, to which our attention has been directed, that 
"how to use petroleum or mineral oil in a direct manner as 
fuel with good economy and effect b as never been discov- 
ered." Further, "that if such a direct way to burn pe- 
troleum bad been discovered, we should have been much 
later in learning, if at all, how to make the most effective 
and economical fuel ever known, by using petroleum as a 
resolvent of water, and thus reproducing the enormous heat 
which the constituents of water — oxygen and hydrogen — 
create in reuniting. The effective power of the combustion 
of oxygen with hydrogen has been shown by the experi- 
ments of various standard authorities to be 50 per cent 
greater than that of the combustion of the same quantity of 
oxy«en with the equivalent of carbon required for its separa- 
tion from the hydrogen of the water." This, as is afterward 
stated, has been learnt and applied by Dr. C. Holland, whose 
process is thus described: " Not a particle of oil or of oil vapor 
is burned in this process after its operation is fairly started. 
The oil is entirely combined with the oxygen of the water — 
steam — within the retorts, without a single atom of atmo- 
spheric oxygen. The constant temperature of the fire cham- 
ber keeps the retorts hot enough for the disengagement of 
the oxygen of the steam in the presence of the carbon of the 
oil. The chemical affinity of these two elements at such 
temperature causes them to unite, and so releases the hy- 
drogen of the steam, which issues at the burners in the most 
powerful combustion, producing, instead of smoke, only the 
purest aqueous vapor." 

These modest statements practically amount to a claim for 
producing perpetual motion; for it is proposed to acquire 
heat energy by continually separating water into its consti- 
tuents, oxygen and hydrogen, and by again combining these 
two gases, their separation, it is alleged, absorbing less heat 
than is given out in their combination, so that there is a 
surplus which may be utilized for raising steam or for any 
other purpose. The absurdity of such a claim will, of course, 
be apparent to any engineer who gives the matter a moment's 
serious consideration: but as there are doubtless many to 
whom the whole subject is strange, we propose to briefly 
consider the circumstances attending the combustion of 
mineral oil, and to make a concise comparison between its 
calorific power and other properties and those of coal. 

A pound of petroleum may he taken as consisting of 0'85 
pound of carbon and 15 pound of hydrogen, which, if 
burnt direct to carbonic anhydride and water with the exact 
equivalent of atmospheric air, would produce 22,700 heat 
units, with an elevation of temperature of 5,484° Fah., always 
supposing that combination, could take place at this tem- 



perature, which is doubtful. This supposes a thermal value 
of 17,000 units per pound of carbon, and 55,000 units per 
pound of hydrogen, the former being somewhat higher than 
is generally allowed for carbon in the solid state, and the 
latter a little lower than is takea for gaseous hydrogen. 
Assuming now that instead of being burnt directly with 
air, the petroleum is first heated in a chamber in contact 
with steam, to such a degree that partial combustion takes 
place, the oxygen of the steam combining with the carbon 
of the oil to form carbonic oxide, while the hydrogen of the 
steam, as well as of the oil, is set free. In this case the 0'85 
pound of carbon will combine with 1*13 pounds of oxygen 
from l - 27 pounds of steam, giving out 5.950 heat units, and 
setting free the 015 pound of hydrogen in the oil as well 
as 14 pound with which the oxygen was associated in the 
form of steam. The separation of this steam into its con- 
stituent gases is only effected by the expenditure of heat, 
as much heat being absorbed as is given out in its forma- 
tion, so that to supply the 113 pounds of oxygen, 8,680 units 
must be communicated from the outside. After this partial 
combustion there remains 1'98 pounds of carbonic oxide and 
29 pound of hydrogen, which on issuing from the retorts 
through suitable nozzles and meeting a proper supply of air 
would be burnt to carbonic anhydride and water, producing 
25,430 heat units. Adding to this the 5,950 units from the 
formation of carbonic oxide, and deducting the 8,680 units 
required for the dissociation of the l - 28 pounds of steam, 
there is left a net total of 22,700 units as the result of the 
complete combustion of 1 pound of petroleum, which is pre- 
cisely the same value as was found in the case of direct 
combustion with air. It will thus be seen that no advan- 
tage as regards increase in healing power is obtained by the 
use of steam. In practice, however, there seems to be an 
advantage of another kind, inasmuch as the steam is found 
to promote the combustion by bringing about a proper in- 
termixture of combining particles, so preventing the forma- 
tion of the smoke which nearly always accompanies combus- 
tion with air alone, and which is the cause of considerable 
loss from waste of carbon and reduction in the efficiency of 
the heating surfaces. Steam also promotes the draught, and 
so permits of a lower temperature of escaping products than 
when the draught is entirely dependent on the chimney. 
Taking this temperature at 300° Fah., and assuming the tem- 
perature before combustion at 60° Fah., each pound of pe- 
troleum will give 21,460 available units of heat, which is 
equivalent to an evaporation of 22 - 21 pounds of water from 
and at 212° Fah. 

Turning now to coal — which we may take as being com- 
posed of 83 percent of carbon and 5 per cent of hydrogen, 
the remainder being chiefly ash, with a little oxygen and ni- 
trogen — and taking thermal values of 14,500 and 50,000 units 
respectively for 1 pound of solid carbon and hydrogen in the 
condition in which it exists in coal, we find that the combus- 
tion of 1 pound to carbonic anhydride and water will give 
14,535 units, while if only the exact proportion of air be 
admitted, the rise in temperature would be 4,845° Fah. Al- 
lowing an initial temperature of 60° Fah., and a temperature 
of 500° Fah., for the escaping products, this represents an 
evaporation of 135 pounds of water from and at 212° Fah. 
The evaporative efficiency of 1 pound of coal to 1 pound of 
petroleum is, therefore, as 1 to 164 under the conditions 
taken; but as with petroleum the admission of air to the 
combustion chamber can be controlled with much greater 
exactness than with coal, there is less loss from the cooling 
effect produced by more air entering than is really necessary 
to support combustion, and allowing for this, we are dis- 
posed to place the possible actual efficiencies as 1 to 2. With 
this as a basis it is easy to arrive at the relative cost of the 
two fuels, Taking coal at 15s. a ton, the value of 100 pounds 
weight will be 8^ pence. Crude petroleum is at present 
worth 6d. a gallon, but is not fit to he used as a fuel with- 
out distillation. We will, however, take it at 6d., and as 
the specific gravity is 800, wnter being 1"0, 100 pounds 
weight will occupy 12% gallons, and will cost 75 pence. 
The relative costs of coal and petroleum, weight for weight, 
are, therefore, as 1 to 9'3; but as we have admitted the 
evaporation efficiencies to be as 1 to 2, it makes the actual 
cost of evaporating a given quantity of water with petroleum 
to be 4 63 times as much as it is with coal. 

One of the chief advantages alleged in favor of petroleum 
is that it would occupy much less space than coal, and that 
ships could therefore take away a much greater supply of 
fuel than at present, which would enable them to remain 
longer at sea, and obviate the necessity for coaling depots. 
This advantage has been very much overrated, for with pe- 
troleum of specific gravity 0'8 equal spaces would he occu- 
pied by equal weights of coal and oil. This allows 50 
pounds weight to the cubic foot, which is about correct for 
north country semihitumiuous coal when heaped, Welsh and 
Scotch being heavier, and therefore making the comparison 
less favorable to petroleum. It would appear, then, that 
taking into account the calorific power of the two fuels, a 
given amount of storage room would be just twice as effi- 
cient if petroleum was used as in the case of coal. In addi- 
tion to this there must be reckoned the reduction in the 
number of stokers, which is no doubt a very important 
feature, especially at sea. Against this, however, the highly 
inflammable nature of the oil must always be considered a 
source of great danger, as well as the difficulty in storing it 
in vessels sufficiently away from atmospheric action. There 
is also the difficulty which may arise from the clogging up 
of the apparatus, and its destruction from the intense heat. 
The high firmace temperature is also exceedingly apt to pro- 



duce priming, though this could be guarded against to some 
extent; but we believe it is entirely owing to excessive 
priming that such absurd reports have been made as to the 
evaporative power of petroleum, some experimenters having 
recorded as much as 35 pounds of water per pound of fuel, 
whereas we have seeu that 2221 pounds is the maximum 
amount attainable, even when only the exact supply of air 
required for combustion is admitted. 

That petroleum can under some cirenmstances become an 
efficient and economical fuel is a proposition we are not 
disposed to dispute; for instance, in Russia, where, from 
the scarcity of wood and other fuel, mineral oil has been 
very advantageously used. What we do contend is, that ex- 
cepting under such special conditions as are not likely to 
obtain in England and other principal countries in Europe, 
or even in the United States, which is comparatively close 
to the oil wells, petroleum is a much more expensive fuel 
than coal. It is well for us also to state again, that there is 
no difficulty in burning mineral oils, notwithstanding what 
may be said to the contrary by anxious inventors. It is too 
late in the day to claim any very special advantage in the 
use of superheated steam. This has been done over and 
over again, and though we do not pretend that one form of 
burner may not give somewhat better results than another, 
there is certainly little prospect of any startling discovery 
being made which is at all likely to enable petroleum to com- 
pete commercially with coal as a general fuel for raising 
steam. What is really wanted is a reduction in the price 
of the oil, but we think that not even the prospective new 
sources of supply, when made available, will effect much in 
this direction. — The Engineer. 



Variation In Oils of the Same Density. 

In the study of mineral oils it is customary to classify 
them, in part, according to their specific gravity, yet it must 
have occurred to every one that two oils which have the 
same density are not necessarily identical. The various oils 
are prepared by distillation, and none of them are simple 
compounds of definite composition, but each is a mixture of, 
we know not how many, different oils. As the distillation 
proceeds the gravity increases, and as dangerous oils are 
succeeded by safe oils, so illuminating oils are followed by 
lubricating oils, with no well marked boundary or separat- 
ing line between them. 

R. Krause has introduced a new factor into the problem 
of testing and distinguishing oils, viz., their viscosity or con- 
sistency. He finds that oils which have the same specific 
gravity at the same temperature may differ widely in vis- 
cosity. The author determined the time required hy the 
same quantity of the different oils to flow out of fine tubes^ 
and compared this time with that required for the same 
quantity of rape seed oil to flow from the same tube. 

The experiments were made upon four samples of oil, each 
having the specific gravity of - 883 at 60° Fah., but from 
four different places, viz., Sachs-Thuringen, Oelheim, Scot- 
land, and Pennsylvania. The first named is obtained by 
distilling a light brown, friable, bituminous brown coal; the 
Scotch oil, by the distillation of a bituminous shale; while 
the oil from Oelheim, like that from this country, is obtained 
by the distillation of crude petroleum. The method of pre. 
paring each of these is well known. 

The time required for 25 c. c. of each oil to flow from the 
viscosimeter, at 60° Fahr. , was as follows: 

Sachs-Thuringen paraffine oil 2 m. 50 eec. 

Oil from Oelheim petroleum 5** 55 '* 

" " American petroleum 9" 10 " 

" " Scotch Bhale 9" 45 " 

Eape seed oil 32 " !S5 " 

From this we see that the German oil is twice as thick, 
and Scotch oil more than three times as thick and viscid as 
the paraffine oil of Saxony. 

, If we take rape seed oil (specific gravity 0-912) as unit, the 
viscosity of the mineral oils will be represented by the fol- 
lowing decimal fractions: 

Sachs-Thuringen paraffine oil 0'088 

Oelheim petroleum 0189 

American petroleum ». . . 0*282 

Scotch paraffine oil 301 

That a mineral oil should be equal to rape seed oil as a 
lubricant it should have a specific gravity of - 9l0 and a vis- 
cosity equal to 1; i. e., it should require as long for 25 c. c. 
of this oil to flow from the viscosimeter* as for the same 
quantity of rape seed oil. 

The greatest viscosity observed in any oil was 2'45, in a 
thick mineral oil from Russia, having a specific gravity of 
'9 1 0. This oil is superior as a lubricator to cotton seed and 
rape seed oil for nearly all purposes. — Chem. Zeitung. 

Aurora Photo Plates. 

Photographic plates are now so sensitive that the flash of 
the lightning's stroke may he caught, the flight of the can- 
non ball, the spokes of the rushing locomotive wheel, the 
feet of the fleetest horse, and even the dim gleams of the 
nebulae. But there is one subject, it seems, that is too fine 
for the most sensitive of the best plates— the aurora borealis. 
Dr. Tromholt, the famous Norwegian philosopher, who 
makes it his special study, has made many attempts to 
obtain a negative of the aurora, but without success. An 
exposure of seven minutes on the most sensitive dry plates 
gives him no trace of an impression. It will never do for 
the photographer to be beaten in this shabby manner. 
Plates more sensitive than the aurora are now wanted, and 
we doubt not will soon be forthcoming. 

* For description of the viscosjnjeter, see Dingler's Journal, ccxlx,, 
163. 
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Tbe liOcomotiTe Whistle. 

To the Editor of the Scientific American : 

I can verify the statement of Mr. David L. Ellis. Our 
mill is in Atlantic County, N. J., six miles from the nearest 
station, seven and a half miles to the station above, and nine 
miles to the station above the latter. On the approach of a 
storm or in damp weather, we can clearly hear the whistle 
of the locomotive at all three stations; and standing in the 
mill door, with the railroad time table in one hand and watch 
in the other, we can verify the time and tell if the train is 
late or on time. This has been frequently done, and the 
whistle has been heard above the station (nine miles) to 
" clear the track," " back," " go slow," etc. In dry weather 
we do not hear it. It is to our hands a "sign of rain," to 
hear them "shifting cars" at the station nine miles away. 
I have frequently heard the whistle after leaving the station 
several minutes give the ''put on brakes " signal, which 
would be at least ten miles from where I stood. 

W. E. F. 

Philadelphia, Pa., Sept. 13, 1883. 



How to Destroy tlie Woodchuclc. 

To the Editor of the Scientific American : 

In your journal of Sept. 8, 1883, I observed an article on 
the woodchuck and the action of the New Hampshire Legis- 
lature to exterminate the pest. Mr. George O. Chamberlain, 
a farmer residing at Cedar Hill near this village, bad on his 
sand farm an army of woodchucks, and for years they took 
more than a tenth. 

Mr. Chamberlain extirpated them by the following de- 
vice: After they had retired for winter quarters, and the 
surface of the ground had been deeply frozen, he chose a 
cold night and shut up all the holes with earth, pressing it 
down so that the entrance and exit were hermetically sealed, 
excluding the air. With all their strength they could not 
dig out of their prison, and died as in the " black hole of 
Calcutta ;" not one came out alive. This plan is better than 
a bounty or " drowning out." 

J. P. Butler. 

Saratoga Springs, N. Y., Sept. 14, 1883. 



Tbe Electric Age. 

To the Editor of the Scientific American : 

Any one who was a close observer at our great Centen- 
nial Exposition of 1876, can but discern the wondrous ad- 
vancement in electric science in the past seven years. Com- 
paring the faint show of 187G with the three thousand or 
rflore of the Edison interior lights of the Louisville Exposi 
tion, lighting as it does every part of the vast buildings with 
a soft, mellow light, by which all the shades of color are as 
discernible and the smallest needle's eye as conspicuous as 
by noonday sunlight. And then view the towering brilliants 
that illumine the entire surroundings, putt ing the blush upon 
the very face of the full moon as it peers through the rifts 
of snow-white clouds and sheds its dim, shimmering light, 
then hides away again behind its silver lining as if to say, "1 
am no longer monarch of night." Then step into the park; 
here stand two cars, much more spacious than ordinary 
street cars, and attached to a small machine. Pay ten cents 
for your ticket, take your seat, fill any place for a passen- 
ger. "All aboard!'' The conductor, or engineer, or electri- 
neer, or whatever you choose to call him, givesa little wheel 
a whirl, and off we go, turning and twisting around all the 
short curves, making a stop at the Art Gallery station ; then 
off again, down grade and up grade; now the artificial tun- 
nel is reached; we enter — all is darkness; but instantaneously, 
as quick as thought, it is as light as day by means of the 
same agent that is propelling you around the park at the 
rate of a mile or more every two minutes. Then enter again 
the building; see the busy sewing machine stitching away, 
propelled by the same subtle agent; and the submarine light 
under water. Contrast this, I say, with the electric show at 
our Centennial, and who dare dispute that we live in the 
Electric Age? 

And we naturally ask ourselves, "Are we to utilize the 
wa9te powers of nature — air, water, and electricity — to light 
and warm our dwelling, cook our food?" And is electricity 
to become the motor of the future? Is man yet to harness all 
of the elements of the heavens and the earth into his service? 
The achievements made within the past seven years in elec- 
trical science, including the transmission of human speech 
by telephone, are among the most marked triumphs of scien- 
tific attainments of the age in which we live. 

The Louisville Exposition is by far the largest ever held 
in the South. The display of agricultural machinery, im- 
plements, and tools is probably the largest and the most 
complete ever displayed in the world. And that of saw 
mills, wood working, woolen, and cotton machinery is equal 
to any similar show that has ever been made. 

And in many departrhents the products, machines, and 
manufactures of the Southern States show them to have 
become successful rivals of Yankee. Land. With no more 
"Mason and Dixon " lines to mar the fraternal sensibilities, 
the men of the East, the West, and of the South here unite 
and compare the vast products of genius and labor, where 
all can come and in a few days learn more of what has been 
done in this progressive age of ggientfic and mechani- 
cal achievements than could be jgarned in a lifetime 
hunting warehouses and workshops, And the people of the 



entirejeountry, by such an exhibition as this, are able to form 
a higher appreciation of each other, socially, scientifically, 
and mechanically, than could otherwise be done in a genera- 
tion. 

J. E. Emerson. 
Louisville, September 17, 1883. 
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Relief Maps or Models, and a New Vegetable Fiber. 

To the Editor of the Scientific American : 

Having just completed some relief maps, which in con- 
nection with a somewhat extended manuscript and several 
models constitute my response to the international offer, 
proposed by the King of Belgium, for the best "System of 
popularizing Geography, and developing its Instruction in 
Institutions of all Grades," I send you a brief statement of 
the material and means used for modeling these relief maps. 
After numerous experiments with various substances, clay, 
plaster of Paris, hydraulic cement, a compound recently 
recommended of whiting, Venice turpentine, etc., and pur- 
chasing some models in papier mache, besides obtaining esti- 
mates for models in metal, etc., it was found that for cheap- 
ness, facility in correction, and in the reception of colors, 
etc., before hardening, for permanence after hardening, and 
for striking effect, no other material tried was at all com- 
parable to the plastic material derived from a thorough in- 
corporation of the requisite amount of linseed oil with pure 
Spanish whiting; in other words, good putty of the right 
consistence. In the maps destined for Belgium, no one 
would recognize that compound as the fundamental struc- 
ture, yet it is so, even in models designed to illustrate the 
various technical terms used in geology, such as strike, dip, 
synclinal axis, escarpment, talus, canon, glacier, moraine, etc. 
It is true, that in the latter case plaster of Paris and small 
pebbles have been worked in, while in the former the colors, 
dusted on while the putty is in the proper condition of re- 
ceptivity, conceal entirely the original material. 

METHOD OF TyORKING. 

On a half inch board, putty in the suitable condition is 
rolled out thin to cover all the land, which may have been 
previously traced with charcoal or pencil, leaving tbe planed 
board to represent oceans, etc. The putty usually adheres, 
unless where thinly spread, in which case running a brush 
full of mucilage over the board will insure the putty to re- 
main when pressed down. 

Either the same day or even several days later, the stu- 
dent may correct all his outlines in detail by means of a pen- 
knife or small steel instrument made purposely somewhat 
shovel-shaped, but curved and running to a point. At a 
subsequent period, the plastic material, rolled in the hand, 
is laid of suitable height and extension to represent moun- 
tains and plateaus. Tbe valleys, rivers, and lakes are then 
excavated, and the model is ready, if the putty has not 
been too moist, lor the reception of colors, etc. To repre- 
sent snow mountains, either plaster of Paris or zinc white 
may crown the summits. Should we desire to show that a 
mountain is an active volcano, a small amount of dry ver- 
milion is placed in the crater. The colors, if too vivid, 
may be tempered by mixture with dry whiting. This is 
especially necessary with the artificial and cheap pigment in 
powder sold as ultramarine. With a short camel's hair 
brush the various colors are dusted on to represent the geo 
logical features, employing if desired, for easy remembrance 
and harmonious succession, the colors of the rainbow; va- 
rious shades of red (with orange) characterizing the Paleozo- 
ic formations; of yellow (with green), the Mesozoic; of blue 
(with purple), the Cenozoic. The Plutonic rocks (granites-, 
syenites, porphyries, etc.) can be well imitated by black, 
white, and reddish dots on an appropriate ground, meta- 
morphic rocks by longitudinal strias on suitable grnund, as 
blue for clay slates, greenish for talcous, yellowish for mica 
slate, etc. The igneous basalts, trachytes, etc., are repre- 
sented by the shades of brown, the newer volcanic being of 
the lighter varieties. The ocean is made by using oil with 
chrome green, and the lakes oil with some blue. 

THE ADVANTAGES 

are comparative lightness and cheapness as compared with 
the cast iron relief maps, capability of correction and prac- 
tice for the eye, as contrasted with gypsum casts; dura- 
bility and comparative safety from fracture as compared 
with papier mache models. 

Purchasing putty wholesale in bladders, it costs only two 
to four cents per pound, can be kept a considerable time 
quite plastic; but when spread out thin, especially if we 
add a little Japan varnish, becomes, after some weeks or 
months, as hard as aboard, and the models can be preserved 
by the student for constant reference. 

Judging from my own experience, I should say that any 
given map, thoroughly modeled, will impress the facts, par- 
ticularly orographic and geologic, with infinitely more force 
on the memory than the best map can effect, or even the les- 
son conveyed by drawing the map. 

The system was tested with good results in the faded 
school here, by a class of boys and girls from twelve to 
fourteen years of age. Since then, having sent specimens to 
a teachers' meeting (about 300 present), the models were ap- 
proved and permission asked and granted to use the system. 
A few months later, President Lugenbeel, of the Mitchell 
Normal School (Ind.), having 300 students, writes me that 
they have been most successful in modeling the United 
States on a scale 3 feet by 2 feet. That "in no case did the 
materials cost over fifteen cents, yet the owners of the 



models would not sell them for five dollars, some not for 
ten." 

A plaster cast of Bourbon (Reunion) with its extinct and 
active volcanoes cost me in Rochester, N. Y., four dollars. 
I have since modeled from that copy at a cost of four or five 
cents, using a foot of pine board and a pound of putty. 
The colors cost usually from ten to fifteen cents per pound, 
and by being dusted over the surface cover a large area with 
a small expenditure of material. Sandy deserts are easily 
imitated by dusting fine sand over the putty while moist, 
and, where geological coloring is not desired, clay, earth, or 
pounded rock can be worked into the surface either with 
or without admixture of water. 

Educational institutions will, I think, find the above sys- 
tem an important aid in the study of geography. 

NEW FIBER FOR CORDAGE, PAPER, OR TEXTILE FABRICS. 

When attending the Boston Meeting of the A. A. A. S. , a 
member informed me that he was an importer of the raw 
caoutchouc material from South America, and a manufac- 
turer of rubber goods; that he had successfully employed 
as a partial substitute, in the waterproofing of certain 
fabrics, an Asclepias, or milkweed, cultivated for him in 
some Western State; and had satisfied himself that, in case 
of a scarcity from South America of the gum from the Si- 
phonia elastica, or similar plants elsewhere, this could be 
utilized to a considerable extent. 

Thinking that either in case of a diminished demand for 
our maize, or from a desire to alternate crops, the culture of 
the Asclepias might be tested here and found advantageous, 
I examined several localities in which I knew of its grow- 
ing spontaneously, and I obtained plants of very luxuriant 
growth, some of them six feet high, with their curious 
double pods often four inches long and full of silky seeds. 

The Secretary of our Workingmen's Institute here, on 
having his attention called to the above facts, informed me 
that the stems of the Asclepias afforded abundance of a 
tough fiber; and a few days after, brought me the specimen 
which I inclose. It seems, judging from that small sam- 
ple, a fiber of considerable length and strength, which 
might perhaps prove useful and profitable in the hands of 
those who choose to experiment upon its merits, as an ad- 
junct to the fibers at present in use, either for textile fabrics 
and cordage, or for some qualities of paper. 

Richard Owen. 

New Harmony, Ind., August, 1883. 



Giant mining Pumps. 

A correspondent of the Mining Record, writing from Vir- 
ginia City, Nevada, says tbe excavations for the pump sta- 
tion on 2,640 level of Combination shaft is making rapid pro- 
gress. Some of the material for the pumps is on the ground 
and arriving daily, which is being overhauled, inspected, 
and prepared to be put in place. Mr. Charles Mathewson, 
the efficient foreman of the shaft, promises to have the pump 
in operation about the middle of December. When this is 
done, the water problem will be effectually settled in this 
group of mines, and will enable the. Savage, Hale and Nor- 
cross, Cliollar, and Potosi to prospect sis far west, further 
east, and at as great a depth as any property on the Corn- 
stock, with absolute safety from flood and a greater certainty 
of development. No one, unless they were to personally ex- 
amine the pumping appliances now in use in this shaft, can 
form any conception of their magnitude and power. The 
hydraulic pump station on the 2,400, 80 feet long, 20 wide, 
and 10 high in the clear, with an ell for a water tank 80 feet 
long, 7 high, and 10 wide, is timbered most substantially 
throughout with 14x14 inch timbers and 4 inch lagging, 
over 100,000 feet of timber being used in its construction. 
Here are the two massive double ended, double acting hy- 
draulic pumps, regular, reliable, and noiseless, running at a 
speed of 4% strokes per minute each. Although the pres 
sure of the feed is 1,300 pounds to the square inch of valve 
surface, so perfect is the action of the air cushions and valve 
connections there is no perceptible jar. With a capacity of 
5,000,000 gallons, these pumps are sending to the Sutro level, 
from the 2,400 west cross cut, 1,360,000 gallons, and from 
the 2,600 level. 1,840,000 gallons, a total of 3,200,000 gallons 
or 188 miners' inches every 24 hours. 

The station is connected with the surface by an electric 
signal appliance, which makes communication instantane- 
ous and perfect. Gauges indicate the pressure in the several 
columns, the variations, the speed per minute, and the work 
done for any interval of time. A first class fitting shop with 
necessary lools and vises is one of the conveniences ; a cool- 
ing house one of the necessities, as the temperature of the 
water is 140 degrees, that of the station over 100 degrees. 
When the pump on the 2,640 is completed, this shaft will be 
able to handle 10,000,000 gallons of water every 24 hours. 
The Sutro tunnel discharges 8,850,000 gallons, more than 
3,000,000 of which is from her own drifts and connections, 
thus making it possible for this shaft to handle double the 
quantity now handled by the combined working shafts on 
the Comstock. 

The shaft consists of one large pump and three working 
compartments, every foot of which is in perfect condition. 
The surface machinery and hoisting engines are constructed 
for power, speed, and endurance. They are capable of do- 
ing all the business of the four mines, can handle the men, 
the timber, the material and supplies necessary in their work- 
ing and prospecting, and in addition, 2,500 tons of rock, 
equaling 33,750 cubic feet, or the creation of a cavity in the 
earth's crust, 10 feet wide, 10 high, and 337% long every 24 
hours. 
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SAD IRON HOLDER. 

The annoyance resulting from tbe heat the hand encoun- 
ters when grasping the old-style sadiron has led to the intro- 
duction of many devices tending to obviate this. One of 
the best and most recent has been patented by Mr. John 
O-'Neil, 24 i Dorchester St., South Boston, Mass. 

The body of the holder consists of a pad of convenient 
shape to be taken in the hand, and is made, preferably, of 
asbestos cloth covered with ordinary woolen cloth, although 
any good non-conductor may be used in its construction. 
Beneath the holder is a meiallic shield disposed horizontally 
between the handle and the body of the iron. A wire passes 
through one side of the holder, which is there narrowed and 
extended so that when grasped by the hand it will fold un- 




O'NEIL'S SAD-IRON HOLDER. 

der the wire and permit the hand to go in over the shield. 
The ends of this wire pass through holes in the shield, and 
are then bent so as to pass on each side of the handle of the 
iron, as shown in the engravings. The holes in the shield 
are enlarged, so that it is free to rock on the wire as on a 
journal. It will readily be seen that tbe shield and holder 
may be easily detached from the iron. 

m 1 « 1 m 

IMPROVED FIRE ESCAPE. 
The simple and efficient fire escape shown in the annexed 
engraving is the invention of Mr. Henry B. Church, of 
Grand Rapids, Mich. A stout blanket, attached to a fold- 
ing frame and provided at its ends with aprons of some 
strong textile material, is supported upon four standards by 
spiral springs surrounding the standards and resting on ad- 
justable collars. The standards are telescopic, the upper 
part being made of iron pipe and movable on the rod form- 




Oil from Sunflower Seeds. 

The sunflower has long been grown for its oil seeds in 
Russia and India, and the cultivation has been more recently 
taken up in Germauy and Italy. The plant grows readily 
in most soils, but prefers light, rich, calcareous land, un- 
shaded by trees. In Russia the seed is drilled into lines 18 
inches apart, and the plants are thinned out to 30 inches 
apart in the rows, thus giving about 11,000 plants in an acre. 
The quantity of seed required for an acre is four to six 
pounds, and the sowing takes place in September-October, 
the crop being ready to harvest in February. In England 
it is recommended to be planted 6 inches apart and 1 inch 
deep, and to be earthed up when 1 foot high, requiring no 
subsequent attention. The yield of seed is much increased 
by topping the plants, and the best fertilizer is old- mortar. 
Each plant produces about 1,000 seeds, chiefly on the main 
head. 

Experimental culture in France gave a return of 1,778 
pounds of seed, yielding 15 per cent of oil (275 pounds), and 
80 per cent of cake, from an acre; but the product varies 
considerably according to soil, climate, and cultivation, and 
the average may be roundly stated at 50 bushels of seed from 
an acre, and 1 gallon of oil from 1 bushel of seed. The per- 
centage of oil to seed ranges from 16 to 28; and that of husk 
to kernel from 41 to 60. 

The Italian cultivation is confined to the neighborhood of 
Piove and Conegliano, in Venelia. In Russia the plaut is 
most extensively grown in Kielce and Podolia, and the dis- 
trict of Birutch, in Voronej; the production of seed is now 
estimated at 8,000,000 poods (of 36 pounds), from ah area of 
80,000 dessatines (of 13,067 square yards). In Tartary and 
China it is cultivated in immense quanlities, but no actual 
statistics are available. In India (Mysore) 1 acre of land 
gives 11 J^cwt. of seed, which yields 45 gallons of oil, which 
is there compared with ground nut oil, and applied to the 
same uses. The Russian seed is expressed on the spot, and 
the oil is largely employed for adulterating olive oil. The 
purified oil is considered equal to olive and almond oil for 
table use. The chief industrial applications of the oil are for 
woolen dressing, lighting, and candle and soap making; for 
the last mentioned purpose it is superior to most oils. It is 
pale yellow in color, thicker than hempseed oil, of 0926 
specific gravity at 15°, dries slowly, becomes turbid at ordi- 
nary temperatures, and solidifies at — 16° C. — Drug He- 
porter. 



A musical Electrical Wheel. 

An experiment by Prof. H. S. Carhart is as follows: A 
disk of sheet iron was pierced with two circles of quarter- 
inch holes concentric with the disk, the number of holes in 
the two circles being thirty-two and sixty-four respectively. 
On one side of the disk was placed a horseshoe magnet with 
its poles very near the rows of holes; on the other side were 
arranged two corresponding induction bobbins. T Qe cir- 
cuit was completed through a telephone and either bobbin 
at pleasure. Upon rotating (he disk rapidly, a clear musi- 
cal sound was produced in the telephone, the pitch rising 
with tbe rapidity of rotation. Moreover, the bobbin oppo- 
site tbe circle of sixty four holes gave the octave above the 
other, and each gave a note of tbe same pitch as was pro- 
duced by blowing a stream of air through the correspond- 
ing holes. 

« 1 1 1 » 

Curious Properties of" Iron and Steel. 

It is well known to electricians that the best steel makes 
the best permanent magnet. But tbe magnetism of steel 
depends on how hot or how cold tbe metal is. For example, 
steel loses its magnetism if subjected to a temperature of 
100° below zero; it also loses its magnetism when heated to 
yellow heat; that is, between red and white heats. Soft 
iron, when heated red hot, is not attracted by a magnet. 



CHURCH'S FIRE ESCAPE. 

ing the lower part. A set screw passing through a collar 
at tbe lower end of the pipe clamps the pipe in any desired 
position on the rod. The standards have folding legs, and 
are held in proper relation to each other by chains. The 
aprons are provided with handles, by means of which they 
may be held in an inclined position, as shown in Fig. 1. 

A person escaping from a burning building jumps into 
the blanket, which yields with the impact of his body and 
arrests his downward motion without injury to himself or 
the apparatus. Descent is made from the* blanket by slid- 
ing down tbe aprons, as shown in the engraving. Fig. 1 
shows the fire escape in use, and Fig. 2 shows it folded. 



IMPROVEMENT IN DUST-PANS. 

It is with some difficulty that an ordinary dust-pan is held 
by one hand while the dust is swept upon it by the other. 
Every housekeeper knows this, and the wonder is that the 
simple and efficient device shown in the engraving was not 
invented before. 

This improvement enables the sweeper to hold the dust- 
pan by hand or foot ; but the user will not be slow in making 
a choice as to which way is preferable. Holding the dust- 
pan by foot enables the sweeper to stand upright, a position 
which permits of readily gathering all of the dust in the 
vicinity of the pan, using the broom with both hands. 

This dust-pan is made of the usual size and shape, and 
with the patented appliance is arranged so that the pressure 
of the foot causes it to adhere closely to the floor, so that 
the dust is swept and retained upon tbe pan instead of pass- 
ing underneath it. It can be moved easily around the floor 
with the foot, the dust remaining on the pan. There is no 
solder used in its construction, consequently there is noth- 
ing to prevent it outlasting the ordinary dust-pan. 

A frame corresponding nearly to the shape of the dust-pan 
is formed of band iron and secured to opposite sides of the 
pan, and at the back it is attached to a foot piece provided 
with a rest, which touches the floor, and has a horizontal 
arm extending toward, and secured to, the back of tbe dust- 
pan. The engraving shows so well the manner of using 
this device that no further description will be required. 

This useful invention has been patented by Mr. William 
M. Valentine, of Glen Cove, L. X, who will furnish any 
further information that may be desired. 



IMPROVED FILTER. 

This filter, or strainer, may be attached to rain water con- 
ductors, so that the water from the roof will have 10 pass 
through the filter before entering the cistern, and by this 
means be relieved from bugs or other obnoxious matter 
which lodges in a dead water receptacle, so that the flowing 
water does not come in contact with them. The case is 
formed of sheet metal and has a transverse section about 
twice that of the conductor. To the lower end is fitted a 
nipple by a suitably shaped reducer, and to tbe upper end is 
fitted another nipple by a reducer to which is attached a 
third nipple fitting closely but detachably in the upper end 
of tbe tube so that tbe filter may be opened and closed when 
required. Within the tube is arranged a short section of 




JAMES IMPROVED FILTER. 

wire gauze tube of about the same size as the conductor, 
and ribbed inside with wires to prevent its collapsing. To 
the lower end of the wire tube is attached a slightly tapered 
nipple which forms a tight but detachable connection with 
the lower end of the case. The upper end of the wire tube 
has a taper cap which closes the end to tbe water, and 
which is centered in a spider frame that, holds the upper end 
of the tube in position. Between the lower nipple on tho 
wire tube and the case is an annular pocket in which all 
matter separated from the water by the gauze falls. The 




VALENTINE'S IMPROVED DUST-PAN. 

filter may be connected to any part of the conductor or to 
the cover of the cistern. 

The invention has been patented by Mr. Samuel James, 
of Lebanon, Missouri. 

— -»<» > » 

Amber Dressing for Silk Goods. 

Thummel, of Berlin, dissolves one pound of amber in two 
pounds of chloroform and applies this solution to the silk 
with a sponge or brush. The goods are next dried in a dry- 
ing chamber and the chloroform recovered. . They are then 
passed between rollers heated from within, which imparts to 
them a remarkable softness and elasticity. 
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Fain as a Storm Indicator. 

Tbe friends of Captain Robert Callin, United States Army, 
are aware that he lias for some years' 'been serving as an 
animated barometer, to determine problems with reference 
to the relations of pain to weather, suggested by that emi- 
nent specialist in nervous disorders, S. Weir Mitchell, M.D., 
of Philadelphia. Captain Callin has just published a re- 
port on his case, which was read before the College of Phy- 
sicians of Philadelphia, June 6, 1883. In an introduction 
to this Dr. Mitchell specifies some of the circumstances 
which peculiarly fitted Captain Catlin for the service he has 
undertaken in the cause of medical science. In the first 
place, he is the victim of traumatic neuralgia, resulting from 
the loss of bis foot, crushed in battle by a round shot, in 
August, 1864. Aside from the pain resulting from this mu- 
tilation, and which has been felt at intervals ever since in 
the lost foot, the observer is in admirable health; " his 
attacks are so definite as to coming and going as to create 
little difficulty in this direction, and from a former position 
as instructor in certain scientific branches at West Point he 
is well qualified by training to pursue this difficult study." 
"I may add," says Dr. Mitchell, " that I never knew any 
man more free from unwholesome at- 
tention to his own ailments;" and we 
may add that we never knew of a man 
who bore his burden of pain with more 
cheerful resignation and philosophy. 

That this burden is by no means a 
light one is shown by the fact that the 
total amount of pain for the eight 
years ending on January 1, 1883, was 
12,944 hours, or nearly one fifth of the 
time. This is Captain Catlin's calcu- 
lation, but as be is free from pain dur- 
ing sleep, the proportion of pain dur- 
ing his waking hours is more nearly 
one-quarter. The winter months, it 
appears, hold the advantage as pain 
producers, and the proportion while the 
sun was north of the equator was 6,783 
hours against 6,161 hours while it was 
south of the equator. March has the 
lead among the months, January being 
a close second, and November, Decem- 
ber, May, February, April, August, 
October, September, July, and June 
following in this order. The average 
duration of pain was found to be great- 
est in February, 208 hours, the average 
for the whole time being 18 97 hours. 
February is one of the coldest, if not 
the coldest, -of months, and contains 
probably tbe greatest barometric fluctu- 
ations of any month in the year; low 
temperature and high barometer pro- 
ducing pain, and extreme barometric 
undulatious extending its duration. 
. As the result of the observation of 
sixty well defined storms, through ten 
consecutive months, it appears that 
storms announce their coming by the 
twitching of Capt. Catlin's nerves when 
the storm center is at an average dis- 
tance of 680 miles, ranging from 200 
to 1,200 miles. " Storms from the Pa- 
cific are felt the farthest off, very soon 
after crossing the Rocky Mountains. 
Those which move along the coast from 
the Gulf of Mexico are associated with 
neuralgia not quite so intense, and are 
not felt as a rule until within the aver- 
age neuralgia distance." Should the 
pain be on a day of intermitting rain, 
it takes on an additional activity just 
before the increasing shower, and con- 
tinues twenty to forty minutes; this 
will sometimes happen four or five 
times in twelve hours. Each little in- 
crement of pain seems to bear about the 
same relation to the showers as the 

main attack bears to the storm. Eating a meal hastens an 
attack "and intensifies it when on. Eating, for example, at 
8 A.M. brings on at 9 A.M. an attack not due until 10 
o'clock. There is an ebb tide of pain just preceding meals, 
and storms coming within range during the early and the 
middle sleeping hours do not ordinarily arouse their victim, 
but delay their attack until sleep becomes less profound, 
thus following the »rdinary rule that a victim of pain does 
not experience an attack until after a brief release from the 
influence of the anaesthetic sleep. Intense aurora! periods 
are also believed to produce the pain. 

As to treatment, Capt. Catlin says: "There has been no 
treatment in a medical way of late. I have had good health, 
take a great deal of exercise, but in a rather irregular way; 
my appetite is always good and I sleep well, except when 
the disturbance of neuralgia interferes. Physical exercise, 
nutritious food (have found milk most fattening of all), and 
light, agreeable occupations are, I found, the best regimen 
for a neuralgic subject." 

Diagrams illustrating the relation between neuralgic pains 
and the barometer accompany this brochure, which, in the 
opinion of that competent authority, Dr. Mitchell, consti- 
tutes a most valuable contribution to the strict science of 



medicine. It is unfortunate that any officer should be sub- 
ject to such an experience as Capt. Catlin has had for Dearly 
twenty years; it is fortunate that, finding no escape from it, 
he should have the patience and zeal for science which have 
prompted him to make his own experience available for the 
benefit of other sufferers. — Army and Navy Journal. 



PYBETHBUM, OE CHBYSAN THEM UM COEYMBOSUM 

This is a robust herbaceous plant with elegantly cut foli- 
age and white and yellow flower heads, known also in gar- 
dens as Pyrethrum corymbosum. Under cultivation it grows 
about 4 feet high, and probably higher in rich soil. It is as 
hardy and persistent as the allied species, O. Parthenium, 
syn. Pyrethrum parthenium, of which the Golden Feather is 
a variety. In a wild state it grows from 1 to 3 feet high, 
and it is a common plant in Central and Southern Europe, 
ranging from Portugal to Switzerland, Austria, and Turkey. 
Our illustration, which is from the Gardener's Ohronicle, was 
taken from a plant in the herbaceous ground at Kew, where 
we recently noticed it as the best and most effective of its 
near allies. 

The insecticide and insectifuge qualities of the dried and 



and the only question has been to reduce its cost. Mr. 
Milco, a native of , Dalmatia, has been cultivating tbe P. 
cinerarimfolium in California in constantly increasing area 
for the past three years, and deserves great credit for his 
efforts in introducing it. The insect powders made from 
the California grown flowers have proved to be very effec- 
tive. In Scientific American Supplement No. 218 will 
be found an interesting aud instructive article on the sub- 
ject of insect powders. 
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finely powdered flowerheads of different species of Pyrethrum 
and the harmlessness of the powder to man, .to other animals, 
and to plants, have long since been known. Used against 
various household pests, under the names "Persian insect 
powder" or "Dalmatian insect powder," it has hitherto 
been put up in small bottles or packages and sold at high 
prices. The so-called Persian powder is made from the 
flowers of Pyrethrum carneum and P. roseum, while that 
from P. cineraricefolium, a native, of Dalmatia, Herzegovina, 
and Montenegro, is more generally known as Dalmatian 
powder. Some interesting experiments made during the 
past year on different insects, by Mr. William Saunders, of 
London, Ontario, show that the use of this powder may be 
satisfactorily extended beyond the household, while a series 
made by Professor Riley in the summer of 1878, with the 
same powder on the cotton worm, showed it (o have strik- 
ing destructive powers, the slightest puff of the powder 
causing certain death and the almost instant dropping of 
the worm from the plant. Repeated on a still more exten- 
sive scale the present year at Columbus, Texas, the powder 
proved equally satisfactory in the field. 

, Here, then, we have a remedy far exceeding any other so 
far known in efficacy , and harmlessness to man and plant, 



Construction of Induction machines. 

Dr. St. Doubrava contributes the following note upon the 
principle and construction of induction machines to the 
Journal of the Vienna Electrical Exhibition: In 1831 Fara- 
day enunciated tbe following general law : " W hen a con- 
ductor moves in a magnetic field in such a manner as to cut 
the lines of magnetic force, a current exists in the conduct- 
or; when it moves parallel to the lines of force, there will 
be no current." In induction machines the space between 
the magnetic poles is generally, understood by "magnetic 
field." When one pole is. positive and the other negative, 
the lines of magnetic force run parallel to the line joining 
these poles, thus -J- P — — P; but be- 
tween like poles the lines of force are 
perpendicular to the line joining the 
poles, thus -f P HI + P. 

Upon this general law Faraday con- 
structed his first magneto-electrical ma- 
chine, as a laboratory experiment. It 
consisted of a copper disk revolving 
between (he poles of a powerful steel 
magnet, or electro magnet. The. axis 
was connected by a conductor with the 
periphery.. The direction of the cur- 
rent was either from axis to periphery, 
or the reverse, according to the direc- 
tion of rotation and tbe polarity if 
the magnet. In all induction ma 
chines subsequently constructed, up to 
the Pacinotti- Gramme and Hefner- 
Alteneck machines, spools of wire 
(helices) were made to approach and 
recede from the magnetic poles, so 
that they were alternately in and out 
of the magnetic field, causing a consid- 
erable loss of power. 

The Faraday disk embraces the fun- 
damental principle of all induction 
machines for constant currents. To 
prevent the opposite currents in differ- 
ent parts of the disk from neutraliz- 
ing each other, it is constructed in 
radial segments, which are isolated , 
from each other. The periphery of 
two opposite segments of the same 
disk may be joined by a wire, while the 
circuit may be completed by sliding 
contact with the axis. 

Two such disks can be arranged 
upon the same axis in such a manner 
that currents may be set up in. oppo- 
site directions in the radial segments 
corresponding iu position, when both 
disks rotate in the same direction. By 
connecting the peripheral aud axial 
end of every radial portion, we obtain 
the principle of the ring inductor of 
Pacinotti and Gramme, in which the 
two external side surfaces of the wire 
windings correspond to the two disks. 
The iron core of the inductor increases 
the intensity of the magnetic field. 

Native Woods for Decorative 
Purposes. 

A writer in the Railroad Gazette gives 
some ideas about our native woods and 
. their uses that may be of value to our 
mechanics. He says that white wood 
is valuable because it remains where 
put, notwithstanding the. fact that its surface is perhaps 
as easily affected by water as almost any wood.. -In Vir- 
ginia there are tracts formerly known as the "Wild 
Lands," in which' much fine forest remains, tracts where 
the tulip poplar, or the white wood, shows trees that 
will square two feet' for sixty feet of length, and where the 
beech, oak, the hickory, and the sugar maple have never 
been touched. One of the finest tracts of the much used 
cherry tree is found along the eastern edge of the outcrop- 
pings of the coal measures of the norlhern part of this, re- 
gion. Those who have been accustomed to see miserable, 
caterpillar-eaten specimens of this tree, would be surprised 
by the splendid trees found growing in these forests — trees 
three and four feet over the stump and sixty feet upward 
before reaching a limb. 



Carrier Ravens. 

Successful experiments have lately been made at Coblentz 
in the training of ravens as carrier birds in .place of pigeons. 
The latter are more subject to the attack of birds of prey 
than ravens. The trained ravens were made to fly a dis- 
tance of forty miles, and their performances gave much sat- 
isfaction. 
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tical purposes. It will be worth while to subject Mr. 
Mann's tests to extensive examination, in order to see 
whether they do furnish an additional guide to the qualities 
most desired in cemeut, when used in the construction of 
heavy engineering works. Further evidence is certainly 
needed upon this point. — Journal of Gas Lighting. 

■ « H I » : 

Coal and Candles. 

In the course of his recent Society of Arts Cantor Lectures 
on " Solid and Liquid Illuminating Agents," Mr. Leopold 
Field, F.C. S., expressed the opinion that the formation of 
coal from vegetal matter is not always a process of such 
infinite time as is generally supposed. Wood, bearing marks 
of human labor, has been found partially carbonized; and 
even some piles driven by the Britons to retard the advance 
af Caesar's armies have been found with decided traces of 
carbonization on their outer surfaces. Mr. Field exhibited 
specimens of all the links which connect coal and green 
wood, including samples of peat taken at different depths, 
which became denser and denser until, at a depth of 14 feet, 
they resembled lignite — though less dense — and only required, 
pressure to reduce the material to a true coal. Mr. Field 
supposes that cellulose, C«H I0 Oi (the fibrous matter of wood), 
is split up according to the equation 2C 8 Hi O 5 = 5CEL + 
5C0 2 + C a ; and he supports his hypothesis by reference to 
Ihe abundance of marsh gas and kindred hydrocarbons 
found in the viciuity of coal mines. The variation in con- 
stitution undergone by wood fiber while changing to coal is 

as follows: 

Carbon. Hydrogen. Oxygen. 

Wood ... 100 12-18 8307 

Peat 100 9-85 55-67 

Lignite 100 8-37 42-42 

Bituminous coal 100 612 2123 

Anthracite 100 2-84 1'74 

Speaking in another part of his lecture of the comparative 
efficiency of candles of various compositions, Mr. Field 
stated that stearine candles are the best for work, as they 
never bend or gutter. The dead white color is, however, an 
objection; and the light of stearine is not so brilliant as that 
of paraffine. Sperm candles the lecturer characterized as 
very beautiful; and he expressed surprise that they are not 
more used, although acknowledging that the price has much 
to do with it. The great objection to paraffine candles is 
their liability to gutter, if of low melting point; and, 
further, to bend. The plasticity of paraffine is a curious 
quality, as it does not seem to be directly affected by the 
melting point. Ozokerit candles generally consume before 
the bending point is reached. In regard to illuminating 
power, an ozokerit candle being taken as 10, sperm is 7'5, 
wax is 7, stearic acid is 7-25, and tallow is 35. There can 
be no question, Mr. Field says, that paraffine candles do not 
as yet give as much light as they should do upon theo- 
retical considerations, and. which they would do were the 
same substance vaporized in a lamp. Mr. Field also admits 
that the cost of a candle will always transcend that of other 
forms of llluminants. 

— ^ 1 i > ». — : . 

Veneer Slaking. 
In an article on the subject of veneers the Northwestern 
Lumberman gives some interesting facts. Straight grained 
and moderately soft woods are sliced off a log by a weighted 
knife with a drawing cut, the log, or burl, being ten feet 
long and the veneers varying from one-eighth of an inch to 
one-fortieth of an inch in thickness, the width corresponding, 
of course, to the diameter of the log. A knife machine 
which gives a half rotary movement to a semi-cylindrical 
turned log, allowing a veneer to be cut following the log's 
diameter, produces wide veneers from logs of small diame- 
ters. But while the knife has opened up new possibilities in 
veneer manufacture, the saw has by no means been aban- 
doned; such woods as ebony and lignum vitro cannot be cut 
with a knife, while finely figured and consequently close 
grained mahogany, and some rosewood, are difficult to cut. 
The saw, therefore, has its place. Such saws must be very 
thin, and so finely adjusted that hardly the slightest varia 
tion will occur in the thickness of the veneers turned out. 
While a nicely arranged circular saw will turn out boards 
varying the twentieth part of an inch, which would be im- 
perceptible, such a lack of uniformity in thin sheets would 
prove a damaging imperfection. Before being cut the 
veneer material must be carefully steamed, the same as in 
bending. A tight box twelve feet long and four feet deep 
and wide is used, and exhaust steam is utilized. An ordi- 
nary wood like black walnut, which has an open grain, will 
steam sufficiently in six hours, but the close grained South 
American woods require thirty-six hours. Mahogany will 
steam sufficiently in twenty-four hours. Mahogany, tulip, 
and rosewood, being hard to cut, require more and careful 
steaming, and a knife in the best condition. The veneers 
wrinkle when laid together, but straighten out readily when 
glued properly to a body. Veneers will dry in the air in 
about twelve hours, but are not kiln dried, although the 
latter method is used for lumber out of which veneers are 

to be .made. 

«m » 

Steel Rail*. 

A manufacturing engineer writes to La Metallurgie, Paris, 
claiming that the success of rolling steel rails depends on 
the temperature at which the steel is rolled. He states from 
his own experience that bars which were finished at a bright 
red heat (and which were recognizable after cooling by their 
blue tint) were more fragile under tests by striking of 
flexion than those finished at a lower temperature. 



A New Test for Portland Cement. 

Notwithstanding the enormous consumption of Portland 
cement at the present day, and the perfection to which com- 
petition and the demands of exacting engineers have brought 
the manufacturing processes in the hands of the leading 
makers, it is yet by no means certain that the essential quali- 
ties of good cement are generally understood. Portland ce- 
ment has always shared, in some degree, the feeling with 
which experienced constructors have been accustomed to re- 
gard steel — admiration alloyed with no little unexpressed 
distrust. The reason for this feeling is not far to seek. It 
may be found in instances of the more or less mysterious 
failures in the employment of cement concrete, which have 
occurred at some time in the experience of all users of the 
article. It speaks well for the innumerable advantages of 
cement that these mishaps — vexatious and costly as many of 
them have proved — have not checked its advancement in 
popularity, but have, at most, inspired sufferers with the 
determination to find out their mistake and escape similar 
troubles in future. Cement has in this respect the advan- 
tage over steel that it offers every imaginable facility for the 
severest tests before being used. The familiar gray powder 
— which, by the addition of water, first becomes mud. and 
then assumes the consistency and hardness of stone — maybe 
analyzed, gauged, sifted, examinedmicroscopically, weighed, 
etc., with the object of ascertaining precisely what kind of 
stone it will make. Yet to this day it is not settled how to 
so treat the powder that indications may be expeditiously ob- 
tained of the qualities that will attach to it long after it has 
been mixed and used. And, in view of the absolute neces- 
sity that the user should be satisfied on this point respecting 
every consignment of cement that passes through his hands 
(perhaps to the extent of thousands of tons for one job), the 
importance of testing becomes sufficiently obvious. 

The test of strength that is generally adopted in England 
for Portland cement is exclusively one relating to the cohe- 
sion of a section of the material — neat, or mixed with a 
definite proportion of sand— under a tensile strain gradually 
but quickly applied. The earlier testing machines were 
very rough, and exposed the briquette to much preliminary 
jarring before it was finally broken. It is not improbable 
that the higher resistance recorded of cement in modern use, 
in comparison with much that was formerly sold, is due in 
a great measure to the steadier action of the most improved 
testing machines. There is, moreover, great art in prepar- 
ing the briquettes in strict accordance with any ordinary 
method; and even then the behavior of the test pieces is fre- 
quently eccentric. It has been suggested that a more rational 
way of testing a building material chiefly intended for use 
in large masses— as in walls, buttresses, etc. — would be to 
ascertain its resistance to crushing, rather than its tensile 
strength. Fot this purpose cement is mixed with a regular 
proportion of sharp sand and crushed after standing in water 
for a definite period. This principle of testing finds much 
favor on the Continent, where the German manufacturers 
have largely introduced it. Unfortunately, however, if the 
merely tensile test imposed in England does not satisfy all the 
conditions of actual use, neither does the compression test; for 
cement, unlike simple mortar, is very often required to sus- 
tain continual or intermittent tensile strength. For an ex- 
ample of this, the use of cement in the construction of gas- 
holder tanks may be cited. Here the walls are required first 
to sustain the exterior, or crushing, strain of the earth back- 
ing, and afterward the tensile strain, acting from within, of 
the contained water. Cement courses in the walls of ordi- 
nary buildings, in substitution for hoop iron bond, is another 
example of material exposed at once to a compressive and 
tensile stress. 

It has lately been proposed by Mr. Isaac John Mann, in a 
paper presented to the Institution of Civil Engineers, to as- 
certain the adhesive strength of cement — »'. «., its power of 
cliuging to foreign matter — as well as its capacity for hold- 
ing together, or sustaining a crushing load. There is much 
reason in this proposal; for it is evident that, however ce- 
ment is used — whether neat (in which case it would probably 
be in the shape of rendering) or mixed with sand or stones, 
as concrete— a good deal of its utility must depend upon its 
power of making a good joint with its surroundings. The 
importance of this quality is generally recognized in the care 
that is taken for insuring a perfect union between successive 
layers of concrete in forming a wall. Mr. Mann proposes to 
carry this system of testing to its highest development, by 
cementing together two slips of sawn limestone or ground 
plate glass. The difference between cohesion and adhesion 
is anything but insignificant; although, in regarding the 
work done by a plastic cement, this distinction may be lost 
sight of. To use a familiar illustration, a gasholder sheet 
and the black varnish upon it will exemplify the two quali- 
ties in their highest form. The iron is very strongly coher- 
ent — for a tensile strain of about 20 tons per square inch 
would be needed to part its molecules, which could again 
be made coherent at a sufficiently high temperature — but it 
has no adhesive power whatever. The varnish, on the con- 
trary, has no coherence, but unlimited capacity for adhering 
to anything with which it may happen to be in contact. 
With Portland cement of good ordinary quality, gauged 
neat as it comes from the makers, and tested after seven 
days, the cohesive and adhesive strength may be in the pro- 
portion of 532 to 59, or by another test 336 to 51. 

There is a consideration now to be mentioned, however, 
which is of the highest importance. Cement as it is deliv- 
ered by the manufacturer consists of a mixture of very fine 
dust and coarser particles. Sometimes the latter may be 



truthfully regarded as an adulteration; but it is sufficient, 
for the present, to consider them as of the same nature and 
origin as the dust, but imperfectly ground. It is evidently 
a matter for the user to decide whether he will require the 
manufacturer to deliver his cement ground as fine as flour 
or otherwise. It can, of course, be done at a price. The 
matte-- stands thus: The large particles, when not quite 
inert, enter into combination so slowly as to be incapable of 
developing any great cementitious effect within the short 
period available for any commercial or industrial test. Con- 
sequently there must not be too many of them, or the tests, 
whether of adhesion or cohesion, will be poor. The influ- 
ence of the coarse particles upon the cohesive and adhesive 
action of cement differs; for while, within a certain range, 
the presence of these coarse particles increases the former, 
it diminishes the latter. It might also be said that the effect 
of the same thing upon the test of resistance to compression 
would be different again. Whatever may be said as to the 
wisdom of adopting a standard test of adhesion, there can 
be no doubt that anything tending to increase th is power, 
within reason, must improve the value of a sample of ce- 
ment. Hence the additional importance now shown to be- 
long to the perfect, grinding of this material. As ordinarily 
sent out, 45-6 per cetit of cement is stopped by a No. 176 
sieve — which is the finest procurable, having 31,000 meshes 
per square inch, or 176 silk threads to the lineal inch. Mr. 
Mann's experiments tend to show that, so far as concerns a 
seven, days' test, the particles stopped by a sieve of this 
mesh, or 54-4 per cent of the whole bulk of the material, de- 
velop little or no strength within this period. By another 
series of tests it was also shown that the cement sifted 
through a No. 103 sieve (with 10,600 meshes to the square 
inch) has only one-fifth of the binding power of that which 
can pass through the No. 176 sieve. Nothing more is needed 
to show that the binding power of cement greatly depends 
upon the fineness of the particles composing it, apart from 
other considerations. 

It is somewhat surprising that the roughness or smooth- 
ness of surfaces with which it is in contiguity does not affect 
to any very notable extent the adhesion of Portland cement; 
although, for many reasons, the cement, adheres with vary- 
ing tenacity to different substances. The following table 
shows how this power is manifested in cement obtained from 
five leading makers: 

STRENGTH OF ADHESION OP PORTLAND CEMENT TO 
VARIOUS MATERIALS. 
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We have only one remark to make on the results here re- 
corded. It does not appear whether the average in all cases 
really represents the approximate effect, or is the mean of a 
number of widely different examples. It is evident that 
there may be all the difference in the world between various 
samples, according to their preparation, or they may be 
strikingly uniform. As our contemporary Engineering, in 
commenting on the same results, well remarks: "The con- 
necting bond or film " — in a cement, joint between regular 
surfaces — "is extremely thin, and it is well known that the 
value of such a joint largely depends upon the skill of the 
person making the joint. When two pieces of wood are 
carefully united by glue, the unioc is often so firm that it is 
easier to fracture the solid wood than to tear apart the glued 
junction; but still it is no uncommon sight to see glued arti- 
cles fall to pieces." This is a sensible check upon assigning 
too much value to Mr. Mann's figures; but it is open to the 
objection that, after all, there must always be an allowance 
for bad workmanship, and the fact of glued work falling to 
pieces is no argument against the goodness of the glue, which 
is what may be said to be under consideration. 

Mr. Mann's own conclusions upon his experiments, which 
were carefully conducted and well watched, are (1) that the 
true binding value of Portland cement can be best deter- 
mined by testing its adhesive strength; (2) that the degree of 
pulverization is probably the only other condition, the prac- 
tical importance of which will warrant an introduction into 
the standard system of testing, which should therefore in- 
clude a standard sieve; and (3) that a sieve having 176 
meshes to the lineal inch will be found sufficient forall prac- 
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RECENT INVENTIONS. 
Improved Sash Fastener. 

Messrs. Emanuel and Henry S. Ensmingen, of Blooming- 
ton, 111., hare recently patented a very simple and effective 
window fastener. This fastener consists of a latch pivoted 
to a plate which is attached to the upper rail of the lower 
sash. This latch swings in a hori- 
zon! al plane, its motion being 
limited by a stud projecting from 
the plate through a slot in the latch. 
There is in the plate a socket into 
which the lower end of the thumb 
bit enters to lock the latch, the 
latch being so arranged at its pivot 
as to press the projecting end of the 
thumb bit into the socket in the 
plate. A notched bar is secured to 
the parting stop, and a similar 
notched bar is fastened to the up- 
per sash alongside the parting stop, 
so that the latch may engage with 

either of them and thus secure either the upper or lower 
sash in any desired position. 

Lamp Chimney Cleaner. 

A very simple device for cleaning lamp chimneys is shown 
in the engraving. It consists of a stick 
slit twice at right angles and provided 
with two plates bent at right angles and 
inserted in the slits. The whole is then 
clamped by a ring driven on the coni- 
cal end of the stick. The handle is 
ridged as shown in the cut. In use a 
cloth or piece of wash leather or paper 
is wrapped around the plates, and the 
cleaner is inserted in the chimney aud 
moved about. If chimneys of small dia- 
meter are to be cleaned, a cloth or piece 
of paper is wrapped around the ridged 
part, and that end of the cleaner is em- 
ployed. This invention has been pa- 
tented by Mr. A. Sahlstrom, of Stockholm, Wisconsin. 




Well Bucket. 

Those who have looked sadly into the old-fashioned well 
and watched the oaken bucket dancing mockingly on top of 
the water and refusing to turn itself over and sink and be 
filled, will gladly receive any apparatus tending to improve 
that state of affairs. The bucket herewith illustrated has a 
stamped sheet iron bottom of a 
downwardly concave form with 
a cylindrical collar, in which 
the body of the bucket is fitted. 
In the center of the bottom is a 
hole closed by a disk of iron 
having a slotted shank secured 
by a post on which the shank is 
free to play. On the under 
side is a leather or rubber 
cushion that insures a tight fit. 

Projecting from the center of the under side of the disk is 
a stem which forces the valve open when it strikes the bot- 
tom of the well. This invention has been patented by Mr. 
John Brunny, of Fort Scott, Kansas. 
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Cornstalk Fodder. 

Cornstalks form excellent fodder for cattle, but owing to 
the difficulty of transpor- 
tation much of this valu- 
able material is either 
burned up or allowed to 
rot. Mr. Frank M. Ba- 
con, of Plainfield, N. J., 
has patented an invention 
relating to the bale of 
cornstalks as a new arti- 
cle of manufacture. The 
stalks are in a crushed 
condition, and of lengths 
corresponding to the mea- 
surement of the bale in 
one direction, and are laid 
parallel so as to make the 
bale compact. In this 
form the stalks weigh no 
more than the- same bulk 
of hay, are easily ban- 
died, and can be uled when 
needed. The bale is 
pressed and secured by 
ropes or wires. A ma- 
chine for crushing the 
cornstalks, and cutting 
and baling them, has been devised by the same gentleman. 




Fast Time. 

Probably the fastest train in America is the afternoon ex- 
press on the Canada Atlantic Railway, which leaves Coteau 
Station at 5:35 and reaches Ojtawa, distant 78'4 miles, at 
7:09, having made one stop of three minutes at Alexandria. 
This is almost exactly fifty miles an hour. The fastest train 
in the world is probably the "Flying Dutchman," which 
runs without stopping from London to Bristol, a distance of 
118JC miles, in just two hours— a rate of 59}£ miles an hour. 



[New York Sun ] 
Home Made Water Filters. 

Pure water hardly exists in nature; it is insipid, and not 
adapted for drinking purposes. In speaking, therefore, of 
pure drinking water I shall use the term in a relative sense, 
indicating fitness. All I claim for water fit for drinking 
purposes is that it is free from everything of ascertained or 
suspected power to induce ill health, or which is unpleasant 
to the senses and the imagination. 

All the eight water companies of London employ some 
system of filtration. The usual plan is to build a series of 
tunnels with bricks without mortar; these are covered with 
a layer of fine gravel two feet thick, then a stratum of fine 
gravel and coarse sand, and lastly a layer of two feet of fine 
sand. The water is first pumped into a reservoir, and after 
a time, for the subsidence of the coarser impurities, the 
water flows through the filter beds, which are slightly 
lower. 

During the last summer I have been making experiments 
with simple filtering materials, and also talked the matter 
over with Prof. Cassamager, chemist to Messrs. Havemeyer's 
sugar refinery. Prof. Cassamager haying to filter such a 
difficult material as sugar, I considered him an expert in all 
processes of filtration, and I asked him to arrange what he 
considered the cheapest and most simple form for filtering 
water. At his laboratory he showed me a method which he 
had arranged, which is, perhaps, the most simple that can 
be devised to give fair results. 

This simple filter is made as follows: Procure an ordinary 
wood pail and bore a number of holes the size of a five cent 
piece all over the bottom. Next prepare a fine muslin bag, 
a little larger than the bottom of the pail, and about one inch 
in height. The bag is now filled with clean, well washed 
sand and placed in the pail. Water is next poured in, and 
the edges of the bag should be pressed against the sides of 
the pail. We put such a filter to very severe tests by mix- 
ing a dry sienna color in a gallon of water, and, passing 
through, the color was so fine as to be an impalpable pow- 
der, rendering the water a deep chocolate color. On pour- 
ing this mixture on to the filter pad and collecting the water, 
it was found free of all coloring matter, This was a very, 
satisfactor3' test for such a simple appliance, and I cannot 
too strongly recommend it in cases where a more complicated 
arrangement cannot be substituted. The finest and cleanest 
sand is desirable. Sand purchased at glass manufactories 
should be obtained. 

The above described filter at its best is but a good strainer, 
and will arrest the suspended particles. But in a modern 
filter more perfect work is required, and another effect pro- 
duced, in order that water containing objectionable matter 
in solution should be rendered fit for drinking purposes. 
Many persons when they see a water quite clear seem to 
imagine that it must be in a good state for drinking. They 
should remember, however, that many substances which en- 
tirely dissolve in water do not diminish its clearness. Hence 
a clear, bright water may, despite its clearness, be charged 
with a poison or substances more or less injurious to health; 
such, for instance, as soluble animal matter. 

To make a perfect filter, which should have the double 
action of arresting the finest suspended matter and removing 
the matters held in solution, and the whole to cost but little 
and capable of being made by any housewife, has been the 
object of my study for many^months, and, after many 
experiments and testing various substances in many combi- 
nations, I suggest the following plan, which I find gives very 
perfect results, and will cost a couple of dollars. 

Purchase a common galvanized iron pail, which costs fifty 
cents. Take it to a tinsbop and have a hole cut in the cen- 
ter of the bottom about the size of a five cent piece, and di- 
rect them to solder around it a piece of tin about three- 
fourths of an inch deep, to form a spout to direct the flow 
of water downward in a uniform direction. Obtain about two 
quarts of small stones at a store in Maiden Lane where ma- 
terial for rooting is sold; after a good washing, place about 
two inches of these at bottom of pail to form a drain. 

On this place a partition of horse hair cloth or Canton 
flannel cut to size of pail. On this place a layer of animal 
charcoal, sold at the wholesale chemists' in William Street 
as boneblack at about ten cents a pound. Select this about 
the size of gunpowder grains, and not in powder. This 
layer should be three or four inches. A second partition 
having been placed, add three inches of sand, as clean and 
as 'fine as possible. Those within reach of glassmakers 
should purchase the sand there, as it is only with that quality 
of sand that the best results can be obtained. On this place 
another partition, and add more fine stones or shingle — say 
for two or three inches. This serves as a weight to keep 
the upper partition in place. 

Your filter is now complete, but not ready foruse. How- 
ever careful you may have been in washing the material, a 
residue of dust will remain, and Ibis has to be gradually 
washed through. For this purpose pass as much water as 
possible through the filter during the first day without using 
it. The next day it will be ready for use, and, if my direc- 
tions have been complied with, filtered water will be always 
at command, not only freed from all suspended substances, 
but from color due to matter held in solution having been 
removed. I found that the yellowish color of Croton water, 
which is very difficult to remove, was entirely absent in 
water passed through my filter. To test this, water must be 
filled up in a large white porcelain basin. In this manner 
the color of Croton water is plainly visible io contrast with 
the white china, 



i The filtering material, which is cheap enough, and par- 
ticularly the partit'ions, should also be renewed at intervals, 
the time depending on the period of year and the nature and 
amount of the impurities. 

For the benefit of those desirous of filtering water on a 
large scale with sand filtering beds, I would state that there 
should be one and a half yards of filtering area for each 
1,000 gallons per day. For effective work the descent of 
the water should not exceed six inches per hour. The term 
" self -cleansing." applied to some tillers on the market, may 
be correct in a limited sense, but no reliance should be placed 
on such filters, and none used which cannot be readily taken 
apart and thoroughly cleansed. 

I have often noticed wood charcoal used in filters. The best 
authorities, however, claim that this material, when pow- 
dered, acts merely in a mechanical manner as a strainer, and 
that charcoal obtained from animal matter alone appears to 
possess the power of removing matters held in solution in 
water. 

There is one filtering material which is little known in 
this country which has all the properties of animal charcoal, 
and is said to give higher results. This is magnetic carbide, 
discovered by Spencer, many years ago, and consists of pro- 
toxide of iron in chemical combination with carbon. It is 
considered that the purifying effect is produced by its power 
of attracting oxygen to its surface without the latter being 
acted on, the oxygen thus attracted being changed to ozone, 
by which the organic matter in the water is consumed. 

There can be no doubt of the value of this filtering mate- 
rial, which is much used in Europe, and in some cases on a 
large scale, Io purify the water of cities. 

Its manufacture is very simple, as it is obtained by roast- 
ing hematite iron ore with granulated charcoal for twelve to 
sixteen hours at a dull red heat, and used in a granular form. 
Another form formaking this material is to heat the hema- 
tite (red oxide of iron) with sawdust in a close vessel. The 
product is magnetic, and never loses its activity until the 
pores are choked up. I have endeavored to make the mag- 
netic carbide by the second formula, but the result was not 
satisfactory on account of the hematite having only a small 
percentage of iron, giving a material similar to broken brick, 
whereas, if pure hematite is used, the result should be a 
brilliant black substance. 

The Water Company of Soutbport, England, formed their 
tillering beds of this material, and I understand that after 
years of use it is still giving satisfaction. 

Prof. C. F. Chandler, on one occasion, observed that 
"pure water is hardly second to pure air as a life-giving and 
life-protecting agent, and is the most potent servant the sani- 
tary authorities can call to their aid." 

I trust the home made filter here described may soon be 
found "in every home, for a water supply loaded with a mass 
of filth and poisonous contaminations should be rejected 
without hesitation until cleansed from impurities by a good 
filter. 

John Michels. 

■ — — 4I > I » 

Testing Gold Sands. 

As a general proposition, says the Mining and Scientific 
Press, the results of assays of gold ore are not as satisfactory 
or reliable as those made for silver. The ordinary fire assay 
for gold, especially if the ore be of low grade, cannot be re- 
lied on. Very great care has to be exercised in the selection 
of the sample in the first place, and the amount of gold is so 
minute that only delicate manipulation will properly save and 
weigh it. The finest of balances with nice adjustment are 
required; and, altogether, when the whole is considered, 
miners of experience would rather judge from the results of 
"homing," or panning out a good liberal sample of ore 
properly pulverized. They can tell by the " colors'' about 
what the ore will yield at the mill. In assaying gold ore by 
the blowpipe, the results depend greatly on the operator's 
skill and his judgment in the selection of sample?. 

In assaying the. gold sand of the rivers, streams, and sea 
beaches of this coast (California) some difficulty is met with. 
It contains a great amount of specular and titanic iron, and 
is called "black sand" by the miners. Platinum and indium 
are often found in the same sand. Mr. George Attwood, in 
his "Blowpipe Assaying," gives a convenient method of 
testing these sands: 

" Take 100 to 1,000 grains and attack with aqua regia in a 
flask; cool for about thirty minutes or more; dilute with 
water and filter. If gold is present, it will now be beld in 
solution in the filtrate. Remove the filter and evaporate the 
filtrates to dryness; then add a little hydrochloric acid and 
redissolve the dry salt in warm water; add to the solution so 
formed protosulphate of iron, which will throw down the 
gold in the form of a fine, dark precipitate. This precipi- 
tate is seldom pure, being mixed with oxides of iron, and 
must now be dried in the filter paper, and both burned over 
the lamp in a porcelain dish. Then mix the dried precipi- 
tate with three times its weight of lead; fuse, scorify, and 
cupel. In case platinum, iridium, etc., are found associated 
with the gold, an extra amount of pure silver should be 
added before cupellation, and the gold button will be found 
pure." 

<ni > 

Consnmptlon an Infections Disease. 

The Wisconsin State Medical Societj', during its recent 
annual session, passed a resolution virtually declaring con- 
sumption to be an infectious disease, and urging the neces- 
sity of the proper isolation and disinfection of those suffer 
ing from it. 
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ENGINEERING INVENTIONS. 

Mr. Benjamin H. Burling, of Fort Ann, 
N.T.i has patented a steam propelling rudder for ves- 
sels— a hollow rudder containing a steam engine driv- 
ing a propeller wheel. The object is to assist in pro- 
pelling the vessel ahead when themdder is in line with 
the keel, and to assist in turning the vessel when the 
rudder is at an angle to the keel. 

Mr. Charles H. Hyssong, of Altoona, Pa., 
has patented a piston valve which may be adjusted to 
vary the lap and lead without removing the heads from 
the case, and the adjustment of the packing rings can 
also be made with equal facility, as the valve rod is 
threaded and the pistons are held in place by nuts, and 
the packing rings are supported on a conical collar that 
may be adjusted laterally by a nut. 

An improved car coupling has recently 
been patented by Mr. Matthias Ralph, Sr., of Ursa, 
111., in which the coupling pin is secured by a chain!to a 
lever projecting from the end of the car, fie lever being 
worked by a rod from the top of the car, and by means 
of a projecting arm, also from the top of the adjacent 
car if required. This device is intended to obviate the 
necessity of going between the cars to couple and to 
uncouple, and to prevent the loss of coupling pins. 

Messrs. Adison D. Atwood and Charlie M. 
Atwopd, of East Portland, Oregon, have invented and 
patented a combined car coupling and drawbar, which 
is adapted to cars of varying heights of frames, and 
which is self-coupling with cars of not widely different 
heights. For uncoupling and for adjusting the link re- 
ceiver to cars of differing heights the device may be 
worked from the top of the car, or from either side, as 
may be most convenient. 

Mr. A. J. Redman, of La Cross, Kansas, 
has invented a safe car coupling device, by which the 
connecting link may be guided into the link socket of 
an approaching car without handling the link directly. 
The link socket is formed with a convex lower face to 
form a fulcrum for the link, and the inner end of the 
link is depressed, so as to elevate the projecting end to 
the proper height for engaging with the link socket of 
the approaching car, by means of a pusher projecting 
through the upper portion of the link socket. 

A quite ingenious device for placing tor- 
pedo signals on tracks without the necessity of stop- 
ping the train, has been patented by Messrs. Gilson F. 
Metcalfe and M. F. Haber, of Baltimore, Md. A wheel 
with two flanges and having a deep groove between 
them is mounted upon a movable bar, which is so ar- 
ranged that it may be raised and lowered by means 
of a suitable lever, so as to bring the wheel in contact 
with the track when desired. The torpedo before the 
train is started is placed between the flangesof the wheel 
and is retained there by a metal strip; and when the 
wheel is lowered and rotated hy contact with the track, 
this strip will be clamped on to the flanges of the track, 
whereupon .the torpedo will be securely attached to 
the track. 

•-♦-♦ 



MECHANICAL INVENTIONS. 

A nail machine for making horse shoe nails, 
arid intended for the production of two nails simulta- 
neously, has been patented by Mr. John D. Wilkinson, 
of P.Jattsburg,-N. Y. The machine forges two nails at 
once, and cuts them apart at tke heads, leaving them 
all ready to be pointed. 

Mr. Alexander Scouller, of Davenport, la., 
is the patentee of an eccentric and sliding box for giving 
the reciprocating motion to shakers, such as are used 
in grain mills for sifting, screening, and bolting, the 
intention being to make a simpler, more durable, and 
less noisy attachment than any at present in use. 

An improved feed mechanism for saw mills 
has been patented by Mr. Edward S. Laughinghouse, of 
K'nston, N. 0. This invention relates to a feed mo- 
tion in which a shifting friction gear is combined with 
the saw arbor for securing a reversible rotary motion 
for operating the carriage. 

Mr. Thomas J. Brough, of Baltimore, Md., 
has patented an improved carbureter for intermin- 
gling the vapors of a liquid hydrocarbon with atmosphe- 
ric air in such proportions as to render the resulting 
mixture combustible and fit for use as an illuminating 
or heating agent. The invention consists in the im- 
proved construction of themachine. 

A hooded circular saw guard has been in- 
vented and patented, by Mr. Leonhard Hofmann, ofCin- 
cinnati, Ohio, which is adjustable to any height above 
the saw table to allow for the working of any thickness 
of J umber. The adjustment may be made instantly, 
and the guard is held rigidly in place at any elevation 
desired. It is designed to prevent accidents by circular 
saws. 

A novel fire escape has recently been pa- 
tented which consists in a balcony arranged to be rais- 
ed and lowered in proper guides on the outside of the 
building by means of suitable ropes and pulleys. This 
is designed io be used as a balcony at the windows and 
doors of the house, but in case of alarm is ever ready 
to be used as a fire escape. The inventor of this device 
is Mr. Aaron Walker, of Kokomo, Ind. 

An improved fruiL drier has recently been 
patented by Mr. George S. Grier, of Milford, Del. This 
invention relates to that class of fruit evaporators in 
which series of trays are made vertically adjustable in 
an upright case, and the improvement consists in the 
means for giving to the trays an upward progressive 
movement, and also means'.for regulating the ascending 
current of hot air, so that the fruit will be thoroughly 
and evenly dried throughout. 

Mr. William Maybury, of G-arnersville, 
N. Y., has patented a steam tight journal box for rotary 
steam boilers, bleachers, and driers, to obviate the ne- 
cessity for loose packing. The journals are formed 
with a series of rings which are fitted to corresponding 
annular recesses in the boxes, and the inner sides of 
the rings and recesses are held steam tight by the pres- 
sure of the steam admitted to the cylinder. Arrange- 
ments are made for automatic lubrication. 

An improved cotton elevator and distributer 
has recently been patented which comprises several ad- 



vantages over those commonly in use. In this improved 
machine the cotton is first fed on to an elevator through 
a suitable hopper and then it is carried on to a distribu- 
ter. The bottom of this distributer is furnished with 
openings corresponding to the different stalls in the 
storage house, and a removable chute is provided which 
enables the cotton to be deposited into any of the com- 
partments desired, where it is BTored previous to being 
fed to the gin. Mr. Sidney W. Bartholomew, of Casta- 
lia, N. C. 

Messrs. Samuel S. Hall and Joseph Walm- 
sley, of Bury, near Manchester, England, have obtained 
a patent for an improved warping and beaming ma- 
chine. The invention consists in improvements in the 
construction of the machine, and relates to a device for 
varying the speed of the section reel, so that the warp- 
ing will be wound thereon at a uniform rate of speed 
from beginning to end; so that in spite of the increased 
size of the section as the work proceeds, the tension on 
the warp will be kept entirely uniform as the speed of 
the section reel will be increased proportionately to the 
increase in size of the section. Devices are also pro- 
vided whereby some of the sections may be wound in a 
reverse direction from that of otkers. 

An ingenious mechanical movement for 
transmitting circular motion, whereby small power 
applied may serve to overcome great resistance, has been 
patented by Mr. W. P. Campen, of Wilmington, N. C. 
Upon a shaft designed to be rotated by hand or cogs, 
are mounted three circular eccentrics one-third of a 
circle apart, so that their motions are relatively alter- 
nate. Each eccentric is provided with an arm which, 
when it is thrust forward by the motion of the eccen- 
tric, tends to act upon a ratchet wheel secured to a 
second shaft, and since there is one ratchet wheel for 
each eccentric, when two of the ratchet wheels are at 
dead center the third will be rotated by the action of 
its eccentric and a continuous motion thus obtained. 

A dumping wagon, so constructed as to 
adapt itself to the circumstances in which it is placed 
with the greatest facility, so that it may be "relieved of 
its burden regardless of its position, has been patented 
by Messrs. Henry S. Bernhart and Isaac R. Hitter, of 
Reading, Pa. The invention consists in a dumping 
wagon which can be raised at the rear end by quadrant 
racks mounted on the frame of the wagon and connect- 
ed with the box, and at the front end by arms pivoted 
to the frame and to the box. Both the front and rear 
ends ofcthe wagon can be raised or the front end only 
cau be raised, by disengaging the quadrant racks from 
the pinions, for by turning the said shaft the chains 
will be wound on the same, and will draw the shaft 
provided with the rollers, and which form a truck with 
thesaid rollers, toward the rear end of the wagon frame, 
and will thus swing the arms connected with the box 
upward. 



strikes against projections on the seed wheel, giving 
them an intermittent movement. Devices are provided 
forjstopping the flow of thecorn, for raising therunners 
from the ground, etc. 



MISCELLANEOUS INVENTIONS. 

A new and improved self-inking hand 
stamp, which operates easily and without jarring, has 
recently been patented by Mr. Louis K", Scotford, of 
NeW York city. 

Mr. Bailey T. Milliken, of Paducah, Ky., 
has patented an improved design for a bed spring. The 
upper convolution of eachcoil is made polygonal instead 
of curved, and the connecting part is formed in such an- 
gles and curves as to render it elastic and springy and 
at the same time durable. 



AGRICULTURAL INVENTIONS. 

Mr. Felix T. Gandy, of Rubens, Kas., has 
patented a jointed harrow intended for the cultivation 
of corn planted in furrows between ridges, the harrow 
being in two longitudinal sections adjustable, so that 
the two wings will present inclined faces adapted to 
the slant of the ridges, between the rows of corn. 

Mr. William Commeans, of Lilly Chapel, 
O., has patented a combined pulverizer and grader, in- 
tended to break up clods and to level or grade the 
plowed soil preparatory to planting. The teeth and 
scrapers are instantly adjustable to any depth in the 
soil, or may be raised entirely above the surface at the 
will of the operator. 

Mr. H. C. White, of Jug Tavern, Ga„ has 
invented and patented an improvement in cotton chop- 
pers, cultivators, and plows, combining the uses of three 
implements in one, and adapting it to the cultivation 
of cotton and other crops which are grown in rows or 
drills. The changes can be readily made, and the cut- 
ters, plowshares, and markers can be adjusted to work 
any width desired and to any required depth. 

Mr. Jobn T. Wilson, of Easton, Mo., has 
obtained a patent for a useful and improved corn shell- 
er. This machine is so constructed that it will receive 
the ears of corn when thrown into its hopper promiscu- 
ously and will shell the corn from the cob, and separate 
the cobs from the shelled corn, the whole being done 
automatically and without a second handling being 
necessary. 

Mr. William F. Edwards, of Covington, 
Ky., has invented a combined seed planter and fertili- 
zer distributer, to be drawn by a team the same as a 
plow, and to be similarly guided. The hopper con- 
tains the fertilizer, which is stirred and comminuted by 
means of a cylinder armed with forks which receives 
its revolutions from a wheel on the outside, that sup- 
ports the hopper and its load. A share in front and a 
coverer in the rear may be attached for seed planting. 

Mr. Benjamin F. Christ, of Peabody, Kas., 
has patented an improved harrow which permits of the 
adjustment of the teeth from ;i perpendicular to an in- 
clined position, and allows the teetli to arrange them- 
selves parallel to the plane of draught, while their 
beams may be oblique to that plane. This construction 
of the harrow is also specially designed for strength, be- 
ing strongly braced by diagonal and parallel bars of a 
Z-form. 

A combined seed and fertilizer dropper 
has been patented by Mr. Geo. E. S. Phillips, of Berry- 
ville, Ya. This implement consists in a stationary hop- 
per and a rotary hopper within the stationary hopper, 
and having the devices which carry the valved cups 
connected to its inner and outer side so as to be rotated 
with it. The outer cups are fed with the fertilizer from 
the stationary hopper while the inner cups are filled 
with grain from the inner hopper, aud the whole is so 
arranged that ascertain intervalsthe grain and fertilizer 
will be deposited together in the mound. 

An improved corn planter has been patent- 
ed by Mr. Charles Porter Phelps, of Princeton, 111. 
This planter is provided in front wiib. runners for open 
ing the furrows and with covering wheels located be- 
hind them, for forcing the seeds into the ground. Un- 
der the hopper are arranged horizontally two wheels 
carrying cups of suitable size for the grain or corn. 
These wheels are rotated by an agitating wheel which 



An abdominal supporter for "women has 
been patented by Mr. Augustus Galny, of Galveston, 
Texas, the sack being made of fibrous light material, 
and supported by elastic bands passing over the shoul- 
ders instead of being a belt around the waist, thus re- 
lieving the 1 iver and stomach from pressure. 

A very convenient device for holding twine 
has been patented by Messrs. W. J. Greene and J. L. 
Herlick, of Marquette, Mich. The invention consists 
in a frame carrying a sliding weight arranged for draw- 
ing up the twine when released, so as to keep the loose 
end of the twine from off the counter and retain it in 
convenient position for use when wanted. - 

Mr. Hiram M. Wheeler, of Smithson, Ind., 
has obtained^ patent for an apparatus for utilizing waste 
heat, and the invention relates to means for heating 
water or generating steam by the waste heat from an 
ordinary stove pipe or chimney. This tank must be lo- 
cated at a point above the source of heat, and it is adapt- 
ed for supplying hot water to any floor of the house. 

Mr. J. Edward Bicknell, of Cleveland, O., 
has invented an improved apparatus for making illu- 
minating gas by the distillation of wood, as sawdust, 
and the decomposition of a liquid hydrocarbon, the ap- 
paratus being so contrived as to admit of continuous 
distillation withotti the necessity of stopping the work 
for charging and cleaning the retorts. 

Messrs. F. Le Roy Tetamore and S. E. Ford- 
ham, of Brooklyn, N. Y., have patented a hand im- 
plement for applying and securing barrel head fasten- 
ings. The entire operation is performed readily by one 
person, using a single implement, and the fastenings 
are forced into the staves at equal distances by means 
of a gauge and a presser cam. 

Mr. Arthur Wilfred Brewtnall, of West- 
minster, England, has invented improvements in the 
mounting and suspending of electroliers and other 
electric light fittings on the principle of the ball and 
socket joint, permitting free movement in all directions 
in a segmental plane, and still maintaining the electri- 
cal circuit unbroken. 

Mr. James Buchanan Mitchell, of 
Angeles, Cal., has obtained patent for an improvement 
in fountain pens. In this invention the flow of ink to 
the pen from the reservoir in the hollow handle of the 
holder, is to be regulated by a valve placed in such 
position in the holder as to be operated by compress- 
ing the thumband fingers. 

Mr. Samuel Maxim, of Wayne, Me., is the 

inventor of an oil guard to kerosene lamps by which 
the rise or overflow of oil lamps is returned to the lamp, 
and by which any sudden outpouring of oil in case of 
the lamp being overturned is prevented. It consists of 
a chambered collar fitted to the neck of the lamp out- 
side the threaded nipple of the cap or burner. 

A board for playing a game of marbles is ! of New Brunswick 



a portion of the products of combustion are allowed to 
pass ovei; the top of the partition wall of the furnace. 

Mr. William Halkyard, of Providence, R. 
I., has patented a sheet metal covering for telegraph, 
telephone, and electric light wires and cables, consist- 
ing of sheet metal lapped over the wire and its non- 
conducting envelope, the lap running longitudinally 
and being preferably soldered. This armor or covering 
may be very light and at the same time be very strong, 
so that the wire itself need not be depended upon for 
tensile strength. 

An improved metallic box cover has been 
patented by Mr. Alton H. Fancher, of Brooklyn, N. Y., 
which is intended to prevent lateral movement of the 
cover on its hinge, and to insure a perfect meeting of 
the lid and the edges of the box all round when closing 
of the box is attempted. By an improvement in the 
shape of the cover blank from which the hook hinge is 
form ad, the expense of manufacturing is also greatly 
reduced. 

Messrs. Theodore Hunger and Frederick 
Bullenkamp, Jr., of Brooklyn, N. Y., are the'patentees 
of an improved wagon end gate fastener, by which the 
end gate, or tail board, can beheld in any position de- 
sired, being securely fastened not only when closed, 
but when on a level with the wagon floor, and also 
when swinging vertically. The closing and securing 
are automatic, and the opening more convenient than 
ordinary spring fastenings. 

Mr. Wesley F. Marsh, of North Platte, 
Neb., has invented aud patented a handy trestle for 
the use of painters, plasterers, carpenters, and others, 
by the use of which temporary trestles -of varying 
heights and lengths may be avoided. This device al- 
lows the top bar of the trestle to be raised and fixed at 
any required height, within reasonable limits, and per- 
mits, also, the extension apart of the end supports. It 
can be taken in pieces and be easily moved from place 
to place. 

Mr. Charles Maliphnnt, of New Brighton, 
N. Y., has invented a fire escape to be used on the out- 
side walls of buildings, which consists of two carriages 
operated by a single rope, and being guided in their 
ascent and descent by upright bars extending from the 
street to the eaves. The movement of the carriages is 
similarto that of an elevator, and provision is made for 
checking the descent of either carriage should the sus- 
pending rope break. When not in use the carriages 
may remain as balconies at the windows. 

An improved grain separator has recently 
been patented which consists in a screen having a series 
of annular compartments, and obliquely arranged chutes 
adapted to gather the grain in one part of the revolu- 
tion of the screen in one compartment and discharge it 
at a different part of its revolution in another compart- 
ment, and the screen further consists in an inner aper- 
tured cylinder and a return imperforate cylinder, the 
whole being so ai 'ranged as to thoroughly separate the 
grain from the chaff. Messrs. Milton Forder and T. H. 
Los Pendergast, of Dassel, Minn., are the inventors. 

An improvement in awnings is patented by 
Mr. Joseph Moynan, of Brooklyn, E. D., N. Y„ design- 
ed to firmly secure the awning when spread and to 
effecfually protect it when furled. The triangular 
end curtains of the awning are folded under the main 
awning when the awning is to be furled, and the entire 
awning canvas is rolled on a spring roller contained in 
a box on the front of the building, the box being an or- 
namental cornice. When thus rolled, the aperture in 
the front of the cornice box is closed by a signboard, 
which depends from the front of the awning when it is 
extended. 

Mr. John N. Purdy, of St. John, Province 
has patented an improvement in 



the subject of a patent recently issued to Mr. Edward 
W. A. Meyer, of Boston, Mass. It is a board inclined 
from both ends, the marbles being impelled up a long 
incline over the ridge, whence they roll into partitions 
or pockets on t,he short inclined side. This differs from 
a bagatelle board in being composed cf two inclines in- 
stead of being on a level. 

Mr. Magnus Gross, of New York city, has 
patented an improvement in an apparatus for decom- 
posing steam for the manufacture of water gas, in order 
to avoid the unreliable and intermittent .operation of 
the retorts generally used, consequent on the cooling 
influence of the steam. He makes an additional retort 
called a superheater, into which the steam is conduct- 
ed and raised to the proper temperature. 

A new folding rocking chair has been pa- 
tented by Mr. John E. Cotton, of Fairfield, Me. The 
parts are less in number than usual, and the chairwhen 
folded occupies very little space. When erected for 
use the chair is comfortable, safe, and portable; its 
method of construction makes the chair, when used, 
very rigid, giving a sense of safety that does not al- 
ways accompany this description of portable chairs. 

Mr. Arthur Alexandre, of Paris, France, 
has patented a device for holding the clasps of purses, 
reticules, and toilet bags without employing any swing- 
ing catch, knobs, or similar projections. The two bows 
are perfectly plaiu except at their ends near the rivets, 
or pivots, and there one bow has a convex projection 
and the other a corresponding concavity, the elasticity of 
the bows insuring the locking of the bows in position. 

A useful commode has been patented by 
Mr. Hugh H. Hughes, of Fair Haven, "Vt., which is 
adapted to the use of either grown persons or children, 
by being made in horizontal sections with suitably 
sized seats for each section, which seats are contained 
in the cover. The cover is upholstered and may be 
used as a seat, and if not used for its specific purpose, 
the commode may be made a receptacle for boots and 
shoes and blacking materials. 

An improvement for drying fruit or for 
evaporators of fruit has been patented by |Mr. Joseph - 
M. Duncan, of Warsaw, N. Y... in which tlie heated pro- 
ducts of combustion are made to do useful duty in-] 
stead of being allowed to escape while still hot. By 
this improvement a more even heat is given" to the pan, 
and a larger proportion of the heat is utilizedjthan when 



thecatting and fishing of anchors on board ship, by 
which all incumbrances, such as wooden frames in the 
forecastle, thecutting of holes in the top gallant fore- 
castle, and the employment of the ship's windlass or 
capstan in catting the anchor, are avoided. This is ef- 
fected by using a light windlass and frame on the cat- 
head, and a small fishing davit on the rail. When at 
sea this supplementary windlass may be removed from 
the cathead and stowed. 

Mr. Howard R. Burk, of Brooklyn, N. Y. , 
has invented a method of giving a pleasing tint to kero- 
sene oil without impairing its quality, the object being 
to impart a bluish color, which when burned in glass 
lamps is preferred by many to the yellowish tint of or- 
dinary kerosene. He employs olive oil, or some other 
oil dissolvahle in kerosene, giving the oil an intense 
blue and then dissolving it in kerosene, one quart of 
olive oil being sufficient, when treated according to his 
method, of tincturing two hundred quarts, or more, of 
kerosene oil. 

An improved nose piece for eye glasses baa 
been patented by Mr. William J. Snttie, of New York 
city. The cbject of this invention is to provide a nose 
piece which will be less easily broken when being se- 
cured totheeyeglass or when dropped than the ordinary 
nose piece. The invention consists in providing the 
eye glass nose piece with a covering layer of some non- 
conductor or poor conductor of heat, such as rubber, 
varnish, japan, orothergums, which material is applied 
to the nose piece in a liquid or pl^fttic state, and then 
dried or hardened. This covering layer does not inter- 
fere with the elasticity of the nose piece, and protects 
the skin of the nosefrom being disfigured or marred by 
the metal nose piece. 

Mr. Keyran J. Duggan, of Montgomery, 
Ala., has invented a spike puller for use by railway 
trackmen, lumbermen, and others requiring a tool of 
this class which shall not need frequent and expensive 
repairs. The invention consists in a bar or lever fitted 
with a removable claw head having an inclined tenon 
fitting in a flaring mortise of the bar, and locked in place 
by a tapering stud or key formed on the removable heel 
piece or block of the tool, whereby different claw heads 
may be interchangeably and quickly fitted to tke main 
bar should the claw head in use be accidentally broken, 
the construction thus also permitting the use with the 
one main lever or bar of claw heads of varying size, 
shape, and strength, as may be needed. 
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Special Students in Technical €hemiatry, Analysis, 
and Assaying. Apply to Prof. Leeds, laboratory of the 
Stevens Institute of Technology, Hoboken, N. J. 

Graining Tools. Catalogue. J. J, Callow, Cleveland, 0. 

For Sale.— Injector Blower, pat. July 81, 1883. Model 
and information at office of Robert Jackson, 5 Beekman 
Street, New York. 

For Freight and Passenger Elevators send toL. S. 
Graves & Son, Rochester, N. Y. 
r Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 116 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 
* Microscopes. Microscopic Mounting Instruments, and 
Materials. Send for catalogue. Queen & Co., Phila. 

Steam Pipe and Boiler Covering, Roofing Paints, Pre- 
pared Roofing, and general line of Asbestos materials. 
Phil Carey & Co., 127 Central Avenue, Cincinnati, O. 

For Sale.— Steel Fig's., $1. S. M. York, Cleveland, O. 

Lightning Screw Plates, Labor-saving Tools, p, 172. 

25 // Lathes of the best design. Calvin Carr's Cornice 
Machinery. G. A. Ohl & Co., Bast Newark, N. J. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 35 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than oneyear.it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. .Sehd'f or catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salti, polishing compositions, etc. Com- 
plete outfit J or plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Lists 39, 30 & 31, describing 4,000 new and 2d-liand Ma- 
chines, ready for distribution. State just whatmachines 
wanted. Forsaitb & Co., Manchester, N. EL, & N. Y. city. 

For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester.N.H. 
"Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 
"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 84 John St., New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 
Stereopticons and Views for public and private ex- 
hibitions.. Send for catalogue. Queen & Co., Phila. 
Water purified for all purposes, from household sup- 
plies to those of largest qities, by the improved filters 
manufactured by the Newark Filtering Co., 1**7 Com- 
merce St., Newark, N. J. 

Latest Improved Diamond Drills. Send for circular 
to M.C. Bullock Mfg. Co.,8Uto88Market St., Chicago, 111. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Presses & Dies. Perracute Mach. Co., Bridgetou. N. J. 

Machinery for Light Manufacturing, on hand and 
built to order . E. E. Garvin & Co., 139 Center St., N. Y. 

Split Pulleys at low prices, and' of same strength and 
appearance as Whole Pulleys. Vocom & son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Supplement Catalogue, —Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of corftents of the Sci- 
entific AMicltiCAK Sitpplumujnt sent to them free. 
The s up r movie NT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Improved Skinner Portable Engines. Erie, Pa. 

Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 205. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling.see Frisbie's ad. p. 140. 

C. B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind . See adv., page 142. 
Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 157. 

The Sweetland Chuck. See illus. adv., p. 174. 

Steam Pu mps. See adv. Smith, Yaile & Co., p. 172. 

Sets of Test Lenses and instruments for oculists. 
Send for catalogue. Queen & Co., Philadelphia, 

Am. Twist Drill Co., Meredith, N. H., make Pat. Ohuck 
Jaws,Emerv Wheels,Grinders,automatic Knife Grinders. 

American Fruit, Drier. Free Pamphlet.- See ad., p. 190. 

DrppForgings. Billings & Spencer Co. See adv., p. 189 

Brass & Copper in sheets, wire & blanks. See ad. p. 189. 

The Chester Steel Castings Co., office 407Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

'Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson. 64 Nassau street. New York. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders'. R. Dudgeon. 24 Columbia St.. New York. 

Gear Wheels .for Models (list free); Experimental 
Work, eto, D. Gilbert & Son, m cheater St., Phila.. Pa. 



Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 190. 

Hollar's Safe and Lock Co., York, Pa., manufacturers 
of improved Fire and Burglar-proof Safes. Bank and 
Safe Deposit Vaults and Locks. See adv. p. 190. 

Our goods rank first for quality, safety, and durabili- 
ty. Please compare them with any other make, and is 
not found better and cheaper, quality considered, we 
will bear the expenses of the trial. Lehigh Valley 
Emery Wheel Co., Lehighton, Pa. 

Drop Hammers, Power Shears, Punching Presses, Die 
Sinkers. The Pratt & Whitney Co.. Hartford, Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on th e Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N.Y. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E.& P. N. Spon, 35 Murray St., N. Y. 

Straight Line Engine Co., Syracuse, N. Y. See p. 188. 



NEW BOOKS AND PUBLICATIONS. 

The Fortifications of To-day. By Colonel 
John Newton, of the Corps of Engineers, 
U. S. A., and President of the Board of 
Engineers for Fortifications. Translated 
from German and Italian sources. 

This series of papers consists of three divisions illus- 
trated by charts. It is intended as a treatise on ar- 
tillery practice applicable to seacoast defense. The 
treatise— which may be considered as a manual— com- 
prehends the fire against batteries, horizontal and 
curved fires from guns, served either from fixed points, 
as a fort or battery on land, or from movable positions, 
as a vessel at sea, or subjected to the erratic move- 
ments of the swell or tide; and the best methods of 
repelling attacks on fortified or defensive positions, 
as a vessel at sea, or subjected to the erratic move- 
ments of the swell or tide, and the best methods of re- 
pelling attacks on fortified or defensive positions made 
either by sea or by land. 

Muster Altitalienischer Leinenstick- 
erei (Designs and Patterns of old 
Italian Cross Stitch Embroidery on 
Linen). 1st and 2d Collections. By 
Fieida Lipperheide. Published by Franz 
Lipperheide, Berlin, 1881 and 1883. 

The authoress of this work has made a very careful 
collection of designs of old Italian cross stitch em- 
broidery on linen, and has also provided her work with 
descriptions and illustrations of the frames to be used 
in making the embroidery, and with a full and detailed 
description of the manner of making the stitches. 
Most of the stitches are illustrated on an enlarged scale, 
which is a very great help to those who wish to acquire 
the art of making cross stitch embroidery. She has 
also given designs for curtains, portieres, lambrequins, 
napkins, aprons, table cloths, tidies, bed covers, and 
canopies ornamented with cross stitch embroidery. 
The first volume contains thirty steel plates of designs, 
which are beautifully executed, and show the designs 
in such a perfect manner as to greatly facilitate copy- 
ing them on lirien. The second volume, which was 
published two years later than the first, also contains 
elaborate descriptions and illustrations of the stitches, 
and of portieres, tidies. etc., ornamented with the same. 
The second volume contains ihirty steel plates of de- 
signs of the same execution as those contained in the 
first volume. The entire work is finished in an excel- 
lent manner, the binding, printing, engraving, and 
general arrangement being perfect in all respects. 



will find that the melting of the copper will test your 
ability to produce a hot fire, yet it can be done. We re- 
commend you get <l Overman's Moulder's and Founder's 
Pocket Guide," $2.00. 

(3) A. C. S. asks: What would be the 
minimum daily expense of running a 50 foot steam 
yacht, also the number of men required to properly 
manage the same? A. Can be run with an engineer, 
pilot, and one deck hand; their cost you can compute 
from wages paid. You would probahly burn 2,000 to 
2,500 pounds coal per day of ten or twelve hours. Add 
say 25 or 30 cents per day for oil, waste, etc. 

(3) J. C. asks: What effect will rock salt 
in solution, that has been used in salting hides, have 
on vitrified drain pipe? A party claims that it will de- 
stroy the vitrifaction, lhat it will crystallize in the pipe 
and render it porous and rotten. The writer has been 
told that rock salt used as above has passed through 18 
inches brick wall, 6 inches cement and 15 inches party 
wall, and that noi.hing but glass is safe against it. A. 
Rock salt will have no effect whatever upon a well vit- 
rified pipe, but it will permeate very readily a poorly 
glazed pipe, and will effectually spoil it. Brick being 
very porous, the slightest fault in the cement would en- 
able the solution to saturate the wall and crystallize 
therein as mentioned. 

(4) T. M. C. writes: In springs of the 
shape of watch springs is the method of obtaining the 
efficiency of such merely experimental? If not, what 
is it? What shou 1 d the best and strongest springs be 
made of? A. The efficiency of watch and other similar 
springs is at first found by experiment, in which the 
thickness, width, and length are taken into considera- 
tion. The different grades of steel and the degrees of 
tempering are variable, leaving no exact gauge in the 
manufacture. The only proper material for working 
springs is steel, of the kind sold as spring steel. 

(5) F. W. Bacon, Boston, Mass., sends us 
a practical receipt for gluing leather to iron. Paint 
the iron with some kind of lead color, say white lead, 
and lampblack. When dry cover with a cement made as 
follows: Take the best glue, soak it in cold water till 
soft, then dissolve it in vinegar with a moderate heat, 
then add one third of its bulk of white pine turpentine, 
thoroughly mix.and by means of the vinegar make it of 
the proper consistence to be spread with a brush, and 
apply it while hot; draw the leather on quickly and 
press it tightly in place. If a pulley, draw the leather 
around as tightly as possible, lap, and clamp. 

(6) M. E. A. asks how to construct a 
dialytic telescope 6 or 8 inches diameter and 6 or 8 
feet focal distance. Please state the kind of object 
glass and the size of the correcting lenses. How far 
they are to be placed from the object glass, what their 
focal distance is to be, etc. A. For a dialytic telescope 
of from 6 to 7 feet f dcus use a plano-convex crown glass 
lens 6 inches diameter, 35 inch focus, plane side next 
the eye, for the object glass. A plane concave flint 
glass lens 8& inches diameter, 97 inch focus. Con- 
cave side next the eye and at a distance of about 17 
inches from the object glass, varying the distance for a 
final correction. 
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HINTS' TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request thai. correspondents, in referring 
to former answers or articles, will be kind enough 10 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do nor, appear afier 
a reasonable limeSlioiild repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
should remit from$l to $5, according to the subjeci, 
as we cannoi.be expected to spend time and labor to 
obtain such information without, remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at ti>e 
office. Price 10 cents each. ' 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) R. T. asks how to build a furnace for 
melting brass for small moulds. A. A small furnace 
that will melt five or six pounds of brass may be made 
upon the forge hearth in this wise: Build around the 
tuyere a chamber or box of fire brick about 10 inches 
diameter inside and 14 inches high above the tuyere; 
bank up around the ouiside with sand to keep the fire 
in fyou will need no mortar). Use charcoal for fuel. 
Ablacklead crucible 6 inches high and 4 inches in 
diameter at the top will hold 5 or 6 pounds metal with- 
out danger of spilling. Build afire as you would for 
forging, fill the chamber nearly fuilof charcoal, set the 
crucible on top with the metal in it, fill in around the 
crucible as it settles down. Blow the fire slowly at first; 
as the cruci ble settles down even with the top of the 
chamber, place some fire bricks so astodraw in the top 
of the fire. A little care and judgment with one or two 
two trials ought to give you a fair understanding as to 
the management of the crucible. If you use old brass 
you will get along easily. If you make new brass, you 



INDEX OF INVENTIONS 

For whicli Letters Patent of the United 
States were Granted 

September 11, 1883. 

AND EACH BRAKING THAT OAXK. 

[See note at end of list about copies of these patents.] 

Abdominal supporter, A. Galny 284,831 

Acid, apparatus for the manufacture o f hydrated 

sulphurous, F. Carlisle 284,817 

Acids, separation of nitric acid from a mixture of 

nitric and sulphuric, F. Jenssen ?.'V.... 284,742 

Agricultural boiler, Nash & Sadler :.. 284,884 

Agricultural implement, combined, R. W. 

Rutherford 284,982 

Alarm, see Burglar alarm. Elevator alarm. 

Ammonia engine, G. Sweanor 284,987 

Anchor catter and fisher, J. N. Purdy 284,979 

Animal cover or blanket, S. H. Boynton 284.803 

Animal shears, W. M. Lindsey 284,968 

Animal trap, \v. H. Reed .... 284,759 

Annunciator, electrical. I). A. McCormick 284,878 

Auger, post and well. Frazler & Edwards 284.956 

Awning, W. II. Isley 284,741 

Awning, F. B. Mallory 244,872 

Awning, J. Moynan 284,882 

Axle, car, G. W. Bedbury 284,800 

Axle for two-wheeled vehicles, F. Gilbert 284,626 

Bag holder, C. A. Gibbs 284.835 

Baling press, A. C. Porter 284,894 

Balloon for wrecking purposes, J. W. Powers 284,607 

Band cutter, J. T. Shoup, Jr 284,765 

Bar. See Chain bar. Cutter bar. 

Barrel head fastenings, tool for applying, Teta- 

more & Fordham 284,923 

Barrel, metallic coal oil. J. W. Cuthbertson 284,950 

Battery. See Electric battery. 

Battery screen, A. S. Tiallidie 284.735 

Beading tool. J. A.Traut 284,777 

Bedstead, J. A. D'Arman 284,617 

Belt fastener, D.Lovejoy 284,868 

Belt tightener. G. H . Zschech 284,703 

Berth, self-leveling, B. F. Merrill 284,879 

Block. See Stereotype block. 

Blower, W. H. Wigmore 284,698 

Board. See Ironing board. Marble playing 

board. 
Boiler. See Agricultural boiler. 

Boiler and steam cooker. Edward & Bisset 284,729 

Boiler tubes,, tool for expanding the ends of, J. 

F. Dettmar 284,618 

Bolt. See Door bolt. 

Bolt holder and screwdriver, combined, H. 

Wheeler 284,787 

Bolts. press for making. G. H. Webb 284,694 

Boot and shoe. J. H. Parker 284,977 

Boot and shoe lasting machine, J. R. Scott 284.906 

Boring machine. T. Hofstatter. Jr 284.850 

Bow and scarf f asten er, J. Wilcoxen 284,699 

Box. See Letter box. Match box. Sheet metal 

box. Weigh box. 

Box fastener, T. F. Conklin 284,615 

Box fastener, C. L, Page ,, .284,650 



Bracket. See Scaffold bracket. 
Brake. See Car brake. 

Bread cutter, J. Banks 284,798 

Brick machine, J. Creager 284,949 

Brick mould bumper and palette holder, com- 
bined, G. L. Doty 284,727 

Brush, automatic fly. D. L. Lockwood 284,867 

Buffing wheel, J. R. Abbe , 284,705 

Buggy top, S. N. Lennon (r) 10,880 

Bung, locked, G. F. Hildenbrand et al 284,848 

Burglar alarm. W. H. Reiff 284.980 

Burner. See Gas burner. 

Butter package, L. Wells 284,927 

Button fastening, G. W. 1'rentice 284.978 

Button fastening, J\ A. Smith, Jr. 284,912 

Button setting instrument, F. A. Smith. Jr 284,913 

Button setting machine, E. I). Welton 284,928 

Calculating machine. Pidgin & Leonard, Jr 284,755 

Cam, variable, W. Jones 284,860 

Can. See Milk can. 

Candle machine, C. L. Werk 284,785 

Car brake, automatic, G. T. Smallwood, Jr 284,766 

Car brake, automatic, C . Van Dusen 284,690 

Car coupling, A. D. & C. M. Atwood 284,797 

Car coupling, J. B. Garrett ... 284,624 

Car coupling, G. Lighthiser .. 284,644 

Car coupling, G.W. Norton 284.974 

Car coupling, Pearce & Sankey 284,886 

Car coupling, M.Ralph, Si' 284,896 

Car coupling, A. J. Redman 284,898 

Car coupling, F. H. Richards 284,902 

Car coupling, J. L. Williams 284,937 

Car coupling, F. Woodward 284,789 

Car, dumping, M. Van Wormer 284,691 

Car heating and fire extinguishing apparatus, IS. 

W.Smith 284,682 

Car replacer, A. Reed 284,758 

Car, sleeping, H. Guillaume .' 284,733 

Car spring, S. A. Bemis 284,713 

Car starter, Crate & Morell 284,948 

Car, stock, A. W. Clifford 284,619 

Carpet fastener, W. R. Johns 284,637 

Carpet sweeper, G. W. Gates 284,833 

Carrier. See Cash carrier. Hay carrier. 

Cartridge loading mechanism, J. F. Marsters .... 284,874 

Case. See Watch case. 

Cash carrier, automatic, W. S. Lamson 284,863 

Chain bar, watch, Pearce & Hoagland 284,887 

Chair. See Folding chair. Nursery chair. Rock- 
ing chair. 

Chandelier. R. B. Perkins 284,890 

Check rower, J. Brickett 284,603 

Check, watch, S. H. Fuller 284,623 

Chopper. See Cotton chopper. 

Churn, E. German 284,625 

Churn power, J. B. Snider 284,769 

Clamp. See Floor clamp. 
Clasp. See Corset clasp. 

Clasp, F. B. Brown 284,943 

Clay, machine for separating stones from, H. 

Cockell 284,613 

Cleaner. See Stovepipe cleaner. 
Clip. See Singletree clip. 

Clutch, automatic friction, H. Unzicker 284.689 

Clutch, friction, J. Gibbins 284,731 

Coffin, knockdown, N. Swanson 284,986 

Collar, A. C. Fellows 284.829 

Collar pad, horse, Osmer & Grier 284.658 

Colter, plow.G. II. Bunch 284,810 

Cooker, feed, June & Falk 284,861 

Cooking utensil, J. Campbell 284608 

Cornsheller, J. T. Wilson 284,991 

Corset clasp, C. W.Foster 284,730 

Cotton chopper, cultivator, and plow, H. C. . 

White 284.980 

Counter balance. O. Elwell 284,827 

Coupling. See Car coupling. Eccentric coupling. 
Shaft coupling. Thill coupling. 

Coupon clipper, W. F. Stark 284,773 

Crimping, machine for radial, McCreary & Smith. 284,749 

Cuff, S. H. Haas 284,838 

Cultivator. Hall & Mustard 284,784 

Cultivator. Hien & Grimm. 284,960 

Cupelmould, H. W. Walker 284,693 

Cuspidor, B. S. Bowling 284,601 

Cutter. See Band cutter. Bread cutter. Wood 
cutter. 

Cutter bar, H.J. Rurnworth ... 284,813 

Cutter head, D. P. Hall...... 284,630 

Dentifrice, Merrill & Eastwood 284,751 

Ditching apparatus, steam, J. C. Mcore 284,971 

Door bolt, W. S. Hill 284,961 

Double circuit instrument, A. W. Hall 284,840 

Drier. See Fruit drier. 
Drill. See Hand drill. 

Drill rest, H. C. Laubach 284,967 

Drying cylinder, steam, W. Maybury 284,877 

Eccentric coupling for shakers, A. Scouller 284,907 

Ejector, W. Huston 284.962 

Electric battery, H. A. Burns 284,605 

Electric conductor, underground, J. B. Hyde 284,854 

Electric conductors, apparatus for constructing, 

J.B.Hyde . 284,855 

Electric signals, apparatus for interlocking, A. W. 

Hall 284,842 

Electric switch and signal apparatus, A. W. Hall. 284,841 
Electric switch or circuit controller, A. Bern- 
stein 284,715 

Electric wire, W. Halkyard... 284,959 

Electric wires, safety device for, A. Bernstein 284,714 

Electrical conductor, F. Moore 284,970 

Electrical conductors, metallic tip and coupling 

for, G. E. Somers 284,915 

Electroliers, suspending and circuit controlling 

mechanism for. A. W. Brewtnall , 284,805 

Elevator alarm, A. Nickerson 285,654 

End gate, wagon. Hunger & Bullenkamp, Jr 284.853 

Engine. See Ammonia engine. Gas engine. 
Rotary steam engine. Traction engine. 

Evaporator, J. M. Duncan 284,952 

Eyeleting machine, A. J. Shipley 284,911 

Fabric. See Spring fabric. 

Fats and oils, treating, M. H. # Lacliersteen 284,862 

Feed water regulator for steam boilers, Salisbury 

& Foster 284,762 

Fence, A.I. Osborn ■■ 284,650 

Fence, girder picket, F. Tunica 284,687 

Fence, picket, W. Thomas ... 284,685 

Fence post, W. P. Brooks 284,806 

Filter and percolator cover, G. F. Burton 284.606 

Firearm, S J. Buzzini 284,815 

Fire escape, E. H. Brown 284.808 

Fire escape, H. E. Goble 284.627 

Fire escape, W. S. Isley 284,740 

Fire escape. C. Maliphant 284.871 

Fire escape, M. Scholl 284,763 

Fire escape. C. H. Tweed. 284,688 

Fire escape, bed bottom, L. Bloedon ... 284,802 

Fire kindlers, apparatus for making. Beery & 

Sprague 284,597 

Fire lighter, automatic. J. M. Russell 284,677 

Floor clamp, H. O. Msrgot.. 284,747 
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Florist's frame and stand, A . L e Moult 284,745 

Fog signal, V. Brown 284,807 

Folding chair, G. A. Stiles 284,9'Jl 

Foot Warmer, J. T. Smith: 284,914 

Frame. " See Florist's frame. 

Fruit drier, J. K. Dew 284,726 

Fruit drier, O. S.Grier 284,8,'S 

Fruit drier, D. Stutzman 284,922 

Furnace. See Reverberatory smelting furnace. 

Furnace and hollow grate bar, O. B. Morse 284,652 

Furnace protector, D. R. Fraser 284.830 

Furs, guide for cutting. A. Lissner.. 284,866 

Gauge. See Screw cutting gauge. 

Gas, apparatus for the manufacture of, J. E. 

Btcknell;.. ... 

Gas burner, O. B. Hall, Jr 

Gas burner for heating purposes, J. Burton. .. — 
Gas by electricity, apparatus for lighting, Warren 

& Packard 

Gas engine, G. M. & I. N. Hopkins 

Gas generating apparatus, W. 11. Taylor 

Gas, process of and apparatus for manufacturing, 

T:».Springer 

Gate. See End gate. Railway crossing gate. 
Self closing gate. 

Gearing tooth, A. Vivarttas (r) 

Glass, manufacture of imitation stained, E. E. 

Oudin... .' 

Glasses, goblets, etc. Machine for grinding 

drinking, F. E. Gauchot 

Grain cleaning machine, J. R. Reynolds 

Grain drying and coffee roasting apparatus, W. 

W. Dunn 

Grinding mill, G. B. Maynadier 

Guard. See Saw guard. 

Hair tonic, Stark & George . 

Hand drill, D. F. Barber 

Harness, chime attachment for, W. H. Nichols... 

Harness pad machine, R. J. Welles 

Harrow. B. F. Christ 

Harrow, F. T.Gandy 

Harrow. A . E. Green..... 

Harrow, roller, and seeder, combined, J. R. Bane 

Harvester, C. E. Thome 

Harvester attachment, W. H. Turner 

Harvester, cotton, O. D. Leach 

1 larvester rake. C. Colahan. 

Hat flanging machine, "W. A. Bate 

Hats, manufacture of felt, Vero & Everitt 

Hay carrier, O. Loveland 

Hay carrier, W. G. Ricker 

Hay rake, horse, J. Bower 

Head rest for car or other seats, portable and 
adjustable, L. & W. H. Waddell ....... ... 

Hide for shaping, preparing raw, O. E. Wait ..... 

Hinge, metal box, A. 11. Fancher 

Hobby-horse, J. & R. Bean 

Hoe, combined, R. I). Murrell 

Holder. See Bag holder. Bolt holder. Oil can 
holder. Stamp holder. 

Horse detacher. S. B. & W. Bray 

Horseshoe nail machine, J. D. Wilkinson 

Incandescents, retort for carbonizing, C. J. Van 

Depoele 

Indicator. See Temperature indicator. Type 
writing or caligraph indicator. 

Injecto r. H. F. Colvin 

Ironing board, bosom. J, O. Welty 

Jack. See Lifting jack. 

Joint. See Rail joint. Wipe joint. 

Knitting machine, W. Roberts .. , . 

Knitting machine, L. E. Salisbury 

Knitting machine, circular rib, H. I\ Ballou 

Knives and saws, mechanism for straightening 
and keeping straight band, S. E. & J. E. Fur- 
long. ^. 

Knob attachment, door, E. L. Phipps 

Ladder, extension, L. Swenson ^... ....... 

Ladder, fruit, I. Stevens 

Lamp, H. O. Atkinson 

Lamp fixture, R. B. Perkins 

Lamp, hanging, C. A. Evarts 

Lamp, miners's, U. A. Lee._ 

Lamp, oil, S. Maxim. * 

Lamp top, J. W. Cooper 

Lamps, carbon for arc, F. Bain 

Latch, gate, Kroedel & Wesp 

Latrine and water closet, W: E. Parfltt ... 

Letter box, J. W. Jeffers. 

Letter box connection, J. G. Cutler 

Level, spirit. N. H. Bearse 

Lifting jack, C. L. Martin 

Lifting jack, G. W. Null.. 

Liniment, F. Guilliouma 

Loom, Jacquard, J. O. Fryer (r) 

Marble playing board. E. W. A. Meyer 

Match box, W. S. Beecher 

Matches, machinery for the manufacture of, J. 
H.Mitchell 

Matches, manufacture of friction, J. H. Mitchell. 
Mechanic il movement, W. W. Campen 

Miik can, O. M Allaben 

Mill. See Grinding mill. Rolling mill. Sawmill. 
Windmill. 

Mould. See Cupel mould. 

Moss bark, coating articles in imitation of, O. 
Speisser. 

Musical instrument, mechanical, A. H. Ham- 
mond 

Neckwear. C. C. Hancock .; 

Nursery chair, E. T. Reed.. 

Nut tapping machine, G. H. Webb 

Oil can holder, J. L. Peake.. ....... 

Oil, coloring keiosene, H. R. Burk 

•il saving contrivance, W. M Mixer 

Oils, purification of mineral, A. Andre, Fils 

Oiler, crunk pin, A. B. Smith 

Oiling engine slides, device for, C. C. Smith 

Ox shoe, W. Pearce 

Packing, stuffing box, J. Player 

Pad. See Collar pad. 

Pail, dinner, Banks & Chestnut 

Painting fence pickets by dipping, apparatus for, 
W. Thomas 

Paper box machinery, Bolton & Rankin 

Paper cutting machine, roll, G. Munro 

Parcel carriers in stores, speed governor for, G. 
B. Elliott... .'..' , 

Parer, apple. F. R. Williams 

Paring machines, rotary cutter for, H. Cottrell. . . 

Pendulum eseapement, C. O. White 

Phosphatic slags for manure, etc., treating, [G, 
Rocur . 

Photographic camera shutter, D. M. Little 

Pipe and conduit for conveying liquids, etc., S. M. 
Allen 

Pipe fitting and threading machine, A. Jj. Rose . . . 

I 'its or shafts, apparatus employed in sinking, 
Quinet& Denis 

Plane, bench, A. T. Goldsborough 

Plane, bench, W. Steers 



284,801 
284,631 
284,814 

284,784 
284,851 
284,776 

284,935 



10,381 

284,659 

284,884 
284,672 

284,728 
284,648 

284,918 
284.799 
284,885 
284.696 
284,818 
284.832 
284,837 
284.709 
284,686 
284,778 
284,642 
284.723 
284,711 
284,924 
284 869 
284,903 
284.942 

284,925 
284780 
384,828 
284.940 
284,883 



284.804 
284,934 



284,779 



284,614 
284,697 



284,673 
284,905 
284.591 



284.957 
284.893 
284.683 
284,820 
284,796 
284,889 
284,955 
284,865 
284.S76 
284,616 
284,939 
284,743 
284.976 
284,857 
284,951 
284712 
284,875 
284,975 
284,629 
10,379 
284,880 
284,596 

284.650 
284.651 
284,816 
284,792 



284,771 

284,844 
284,736 
284,671 
284,695 
284,661 
284,811 
284,752 
284,589 
284.767 
284,768 
284,888 
284,756 

284,592 

284,684 
284,599 
284,753 

284.954 
284,935 
284,823 
284,788 

284,674 
284.645 

284,794 
284,904 

284,895 
284.732 
284,919 



Plane, rabbet, J. M. Bennett 

Planter and cultivator, combined cotton and corn, 

E. D. Carter. 

Planter and fertilizer distributer, seed, W. F. 

Edwards .. .. 

Planter.com, \V. H.Johnson 

I 'lanter, cor n, B. Phelps 284,662 to 

Plow, double mould board, C. C. Coleman.. 

Polishing compound. Buckalew & Quinn 

Post. See Fence post. 

Post office lockbox, W. H. Taylor 

Power. See Churn power. 

Press. See Baling press. 

Presses, mechanism for adjusting rods or pitmen 

of die, J. M. Seymour 

Printing machine, J. H. Cranston 

Printing presses, mechanism for shifting the 

angle rollers of . A. Campbell 

Printing, preventing offset in web, S. Wheeler 

Propeller, boat J.W.Cooper 

Protector. See Furnace protector. 

Pulverizer and grader, combined, W. Commeans.. 

Pump, H. M. D. L.Babcox 

Pump, force, W. Johnston.. . 

Pump valve, steam actuated, L. Lamy — 

Purses, fastening for closing, A Alexandre 

Rail joint, insulated, T. A. B. Putnam 

Railway crossing gate or Bignal, T. A. B. Putnam. 
Railway gates or signals, electrically operating. 

T. A. B. Putnam...... 

Railway signal, G. W. Blodgett.. .., 

Railways. permanent way for mountain, S; Abt- 
Rake. See Harvester rake. Hay rake. 

Reaper and mower, W. N. Whiteley 

Refrigerator, G. R.Wight 

Regulator. See "Feed water regulator. 
Reverberatory smelting furnace, R. P. Wilson — 

Revolver, D. B. Wesson 

Rock pulverizer, F. M. & W. Case 

Rocking chair. J. E. Cotton. 

Rolling mill, S.T. Williams 

Roof, portable. H. C. Herron 

Roof, vault or combination skylight reflector, 'V. 

Hyatt 

Roofing composition to felting, machine for ap- 

aplying, J. F. Perry. 

Roofing compound, W. Detrick 

Rotary steam engine, D. L. Smith 

Rowing gear for boats. H. Schunk 

Rubber compound, metallized. H. A. Robinson... 
Rubber goods, manufacture of vulcanized, I. F. 

Williams. 

Rudder, steam propelling, B. H. Burling 

Rule, dressmaker's, W. Wallace 

Ruling machine, paper, E. J. Piper 

Ruling machines, pen beam standard for, E. J. 

Piper 

Saw, O. M. Allaben 

Saw guard, L. Hofmann 

Saw handle, H. P. Hood 

Sawmill. J. Lucia 

Sawmill dog, A. Myers 

Sawing machine, portable steam, E. N. Dunckel.. 

Scaffold bracket, A. D. Hart 

Scale and indicator, C. D. Vernon 

Scraper, road, L. R. Brooks 

Scraper, road. G. D. Matcham 

Screen. See Battery screen. Window screen. 

Screw cutting gauge, J.Wyke 

Screws, machine for rolling the threads of wood, 

11. A. Harvejf.... ;J .. ,,,,,..........,.. 

Seal lo*ck for car doors, G. Jl Hartman. I 

Seed and fertilizer dropper, combined, G. B. S. 

Phillips 

Self-closing gate. T. C. Goff 

Separator. See Thrashing machine separator. 

Settee, cot, S. W. Shaw 

Sewing machine needle clamp and thread guide, 

J. H. Osborn 

Sewing machine ruffling attachment, H. C. Good- 
rich 

Shaft coupling, G. H. Zschech 

Shafts, attaching wheels to, H. E. Scotchmer 

Shears. See Animal shears. 

Sheet metal box, J. B. Rohrman 

Sheet metal places, apparatus for tempering and 

flattening, E. Andrews 

Sheller. See Corn sheller. 

Shirt, A. E. Hayden 

ShovelV, making, e. A. Barnes 

Shutter*6rker, H. M. Chamberlin 

Sifter, coal and ash, W. S. Hewson 

Signal. See Fog signal. Railway signal. 

Singletree clip. A. F. Spohr 

Snow, device for clearing railway cuts of, W. C. 

Rice 

Soldering copper, R. James 

Soldering tool, can, H. Klein 

Spark arrester, \V. A. Maloney 

Spinning frame spindles, bearing for, Taft & 

Woodmancy 

Spoke throating machine, P. Murphy 

Spring. See Car spring. Vehicle spring. 

Spring and brace, R. S. Hunzeker 

Spring fabric. L. W. Boynton 

Stamp holder, postage, I. W . Heysinger 

Starching goods, C. F. Scattergood 

Steam boiler firebox, E. E. Carter 

Steam engine, portable, W. C. Wolfe 

Stereotype block. E. E. Pratt 

Stool, commode, H. H. Hughes 

Store service |ystem, A. B.Upham 

Stores, carryjng system for, G. Et. Elliott.^ 

Stove and range, cooking, N. S. Arnold*. .\t 

Stove and range, cooking, W. A. Spicer 

Stove, oil, I. F. Kearns .' 

Stovepipe. cleaner, G. & J. Rasgorshek 

Straining beam, B. F. Davis 

Superheater, steam, M. Gross . 

Supporter. See Abdominal supporter. 

Switch. See Electric switch. Telephone switch. 

Table leg, A. M. Seymour 

Tag fastener, M. Alshuler 

Tan bark, preparing, B. Holbrook 

Tapping gas and water mains, device for, D. Len- 
nox , ... 

Telegraph wires, system of laying, A. J. O'Reilly. 
Telegraph wires, underground tube for, W. 

Lenderoth 

Telephone switch, C. E. Scribner 284,908, 

Telephonic and telegraphic system, J. P. Barrett. 

{ Telephonic system, J. P. Barrett... 

| Temperature indicator, marine, Stevens 4 Bond.. 

Thill coupling, J. McLaughlin 

! Thrashing machine, J. Bower 

Thrashing machine separator, W. N. Rnmely 

Tongs, pipe. G. W. Wilbur 

Toy and game, combined. G. H. Ireland . , 

Trace support, G. W. Hall 

Traction engine, W. N. Rumely 

Transplanter and cutter, sod, C. I. Calvert........ 



284,941 

284,609 

284,826 
284,858 
284.664 
284,820 
284,718 

284,988 



284,910 
284,947 

284,607 
284,929 
284,821 

284,946 
284708 
281,859 
284,744 
284,791 
284,668 
284,669 

284.670 
284,716 
284,790 

284,931 
284,932 

284,992 
284,786 
284.611 
284,822 
284.700 
284,846 

284,963 

284.891 
284,725 
284 681 
284,984 
284,760 

284,936 
284,812 
284,783 
284,665 

284,666 
284,798 
284.849 
284.739 
284,870 
284,973 
284,620 
284.845 
284,692 
284,604 
284,647 

284,702 



284,632 

284.892 
284,836 

284,680 

284,657 

284,628 
284,704 
284,678 

284,981 

284,938 

284.634 
284,710 
284,722 
284,847 

284,772 

284,900 
284,856 
284,641 
284,646 

284,77b 
284,972 

284,636 
284,717 
284,737 
284,983 
284,610 
284,701 
284,757 
284,852 
284,989 
284,953 
284,795 
284,916 
284,639 
284,897 
284,824 
284,958 



284,764 
284,706 
254,738 



Trap. See Animal trap. 

Tray, combined jelly and ice cream, J. Carl 284,721 

Trestle, portable, W. F. Marsh 284,873 

Tricycle, R. H. Charsley 284,612 

Tricycle, A. E. Wallace 284,782 

Truck.F.F. Adams 284,586 

Truck, hand, J. L. Downing 284,619 

Truck, market, A. Morrison 284,881 

Trunk, G. Deinel 284,825 

Trunk fastening, C. E. Reynolds 284,899 

Tug.hame, A. Arter 284.590 

Type planer, C. H. Jones 284,638 

Type writer or caligraph indicator, J. W. Rich ... . 284,901 

Valve, A. G. Alexander 284,587 

Valve, C. B. Hitchcock 284,635 

Valve, combined check and stop, L. B. Snow 284,770 

Valve, oscillating steam, J. M. Buckley 284,719 

Valve, piston, C. H. Hyssong 284,964 

Vehicle body, J. C. F. Pagel 284,754 

Vehicle running gear, G. Kelly 284,640 

Vehicle spring, N. L. McAdam 284,748 

Vehicle spring, D. McVaw 284,649 

Vehicle wheel, S. & R. Day... 284,724 

Vehicle wheel, A. L. Engelbach 284 621 

Vehicle wheel, A. Vreeland 284,990 

Velocipede, C. F. Waldo 284,781 

Ventilating sewers and drains, apparatus for, T. 

Rowan 284.761 

Wagon coupling gear, A. T. Barr 284,593 

Wagon gear, W.P.Brown 284309 

Washers, machine for making, H. M. Armstrong. 284,707 

Washing machine, G. P. Fuller 284,622 

Watch case, W. N. Weeden 284,926 

Weatherstrip, M. L. Bramhall 284,602 

Weigh box, Laughlin & Baumgardner 284,864 

Wheel. See Buffing wheel. Vehicle wheel. 

Win mill, B. Chamberlain .' 284,945 

Window screen, W. G.Anderson 284,588 

Wipe joint, imitation, N. Spofford 284.917 

Wire stretcher, H. Mcintosh 284,969 

Wood and metal, compound for preserving, L. D. 

Mott. Jr 284,663 

Woodcutter, J. Burge 284,944 

Wrench, Blomquist & Buskirk 284,598 

DESIGNS. 

Bell, W. E. Barton 14,263 

Carpet, J. L. Folsom 14,266 

Carpet, W. McCallum 14,267 

Carpet, D. McNair 14,268 to 14.270 

Carpet, J. Pegel 14,273 

Carpet, G. W. Piggott..... 14 274,14,275 

Carpet, C. A. Righter 14,277 to 14,282 

Carpet, O. Righter .14,283 to 14,286 

Carpet, T.J. Stearns 14,287 

Chenille pendant, B. Dreyfus 14.365 

Drilling machine frame, S. W. Putnam 14,276 

Lamp, gas, and electric light globe or shade, W. R. 

Bates 14,264 

Mug. beer. O. Osthoff 14371 

Sconce frame, A. Patitz 14,272 

TEADB MAKES. 

Agricultural machinery, Russell & Company 10,579 

Beer, ale, stout, and porter, H. Clausen & Son 

Brewing Company 10,576 

Cement, hydraulic, New York and Rosendale Ce- 
ment Company ... 10,578 

Medical and chemical preparations, W» H. Wood- 
cock ; 10.580 

Petroleum, refined, Mayer Brothers & Co 10,577 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also ot any patent 
issued since 186f<, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 



CET THE BEST AND CHEAPEST. 

Silver Finish. 



3t6vnti6f twills. 



Inside Page, each insertion - - - "?.> cents a line. 
Knclc Page, each insertion - - - SI .00 a line. 

(About eight words to a line J 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



OTTO CAS ENGINE. 




Over 10,000 In use. 

Burns common Gas 
and Air, No steam, no 
coal, no ashes, no fires, 
no attendance, no dan- 
ger. Started at once. 

Sizes: 1,2,4,7,10.15, 
SSind. H.T. 

SCHLEICHER, 
SCHCMM & CO., 

Philadelphia 
and Chicago* 



284.746 
284,655 

284,643 
284,909 
284,595 
284.594 
284.774 
284,750 
284,600 
284,675 
284,933 
384,965 
284,843 
284,676 
284,720 



MANITFACTURERS OF RICE MUX MACHINERY 

and Bone Meal M achfnery, Sugar and Agricultural Steam 
Engines, Steam Boilers, Steam Fittings, Machinery 
Tools, Hardware in general, and makers of Machines 
and Tools of all kinds and description, send illustrated 
catalogues and price lists to C. C. COLE MAN, 

Honolulu, Oahu, Sandwich Islands. 



THE SWEET GUM TREE.— BY PROF. 
Lawrence O.Johnson. A paper descriptive of the eco- 
nomic properties of the Liquidamber. The storax or bal- 
sam exuded by the tree, and its medicinal and economic 
uses. Character of the wood of the two varieties of 
sweet gum, and its value as a material for furniture, 
wagon fellies, shafts, weather-boards, and as a timber 
for inside finish, etc. Contained in Scientific Ameki- 
oan'Supplement, No. 3X3. 1'rlce lOcents. Tobehad 
at this office and from all newsdealers. 






tT. A.. 3JVA.-5T «fc CO., 

(Cincinnati, Ohio, TJ. S. A,> 
Exclusive Agents and Importers for the United States, of the 

CEI.EBSATED 

PERIN BAND SAW BLADES, 

Warranted supertort o all others * « Qtcal/£t/, JZn- 
fefe, uniformity of temper, and general aura* 
mltty. One Periti Saw outwears three ordinary saw*. 



G. A. GRAY, Jr. & CO., 

Iron and Brass Working 
MACHINERY, 

42 EAST 8tl STREET, CINCINNATI, OHIO, 




SHEPARD'S CELEBRATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, csir Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Calip ers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. L. SIIEI'AIM) ifc CO., 
341 & 843 West Front St.. Cincinnati, O. 



HOMEMADE FERTIL 1ZERS.— AN 

excellent practical article, by H. Reynolds, M.D., show- 
ing how any one may prepare the best fertilizers at 
home, in large or small quantities. Containing direc- 
tions how to make superphosphate from whole bones 
with sul phuric acid. How superphosphate is ra ade fi om 
bone meal. How to make superphosphate from bone- 
black. How to dissolve bone flour by wood ashes with- 
out acids. How to dissolve whole bones by means of 
ashes or lime and make an excellent fertilizer. Con- 
tained in Scientific American Supplement, No. 
37S. Price 10 cents. Sold at thiB office and by all 
newsdealers. The same number contnins a useful arti- 
cle on the costs and economy of Silos and Ensilage; 
another on Getting Early Potatoes Early; an excellent 
article on the Eucalyptus Tree—qualities of different 
species, best modes of cultivation; also other horticul- 
tural Information. 



ETIiD'F' DiDiril/'Ni-EANC 1 CLAY RETORTS ALL SHAPES.: 

If Rib, DmILB, 3B0RGNER& O'BRIEN."? 



' is \ f. "»AB j' V £ ft ' 



EXTRAORDINARY OFFER. 

A Combination Cabinet 

Containing six articles of real merit. Some of the arti- 
cles alone are worth more than double the price asked 
for the whole cabinet, and can easily be traded off for 
more than its cost. 1st. 'The wonderful Philosophical 
Lamp, something new, burning with the dazzling bril- 
liancy of the noonday sun, and is equal to about the 
light of 10,000 sperm candles burned at once. The light 
is of silvery whiteness, and far surpasses the electric 
light. It is perfectly harmless. 2d. Imitation Gold Vest 
Chain— a beautiful article. 3d. Fine pair Imitation Gold 
non-separable Lever Sleeve Buttons. 4th. Autograph 
Album, neatly bound, emhossed gilt cover. 5th. Box of 
Brazen Serpents' Eggs. 6th Gold-plated Scarf Pin, very 
pretty design. There are enough articles here to in- 
struct and amuse a larye company. The Lamp itself is 
original in its design, brilliant in its conception, unique 
in its character. Remember, the whole cabinet of six 
articles, as above, packed in box, will be sent free for 
only 35 cents. 8eno postal note. Address 
FREDERICK LOWBY, No. 90 11th St., Brooklyn, N. Y. 
XAberal discount* to Agents. 




-"•-iFIRE —AND— VERMiNi-*- 

PROOF 

Sample and Circular Free by mail. 
U.S. MINERAL WOOL CO., 22 Courtlandt St,N.Y. 




NECKED SPINDLE 
AND OIL TIGHT BUSH 



MUNSON BROTHERS. 

~}\ MflNUFA«TUR£«3. /^> 

«* Mfl) mill runmsMiNOS. ^P 
UTICAN.Y.U.S.A. 



Parties Having Patented Articles 

of real merit In Mechanical Line, wishing to dispose of 
them to have them manufactured on royalty, may ad- 
dress, with full particulars, CAPITAL A. E- A., 

Tremont House, Chicago, 111. 



patents: 

MESSRS. MUNN & CO. . in connection with the pub-. 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the . prosecution of Applications for Patents in the 
United States, Canada, and foreign Countries. Messrs. 
Mimn & Co. also attend to. the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet-sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free ef charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
rrHJNIV & CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets 
Washington, D. C. 



© 1883 SCIENTIFIC AMERICAN, INC 
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lUnn.OT STOP ORGANS ONLY $57.°iJijw 

S3! 



ORGANS. 




A Magnificent Holiday, Birth- 
day, or "Wedding Present. 

If you are in need of a Cabinet Organ for your 

„ _ Parlor, Lodge, Church, or Sabbath School, order 

the "MOZART, "or it you are unable to buy an instrumental present, please write me, 
stating your reasons why. Let me hear from you anyway, whether y<xi buy or not. Eff "lease 
call your friends' attention to this advertisement. In this way you can aid me in making 
sales. Every Twenty-seven Stop Organ sold sells others, because they are the best, and bring 
forth, at command of the performer, greatest amount, combinations, and variety of musie 
equal to a Church Pipe Organ, costing from $1,500 to $3,000. BEATTY'S PATENT STOP 
ACTION, which is fully secured at the United Mates Patent Office. Grand effects are 
obtained, from a mere whisper to a grand burst of harmony. The instrument must be heard 
to be appreciated. Read the following brief description, and, if possible, send your order 
.... s>, , „ — -J&m AS FOLLOWS: 

6. Saxaphone.— The beautiful effect of 
this Stop is " Beatty's favorite." It isvery 
excellent and adds greatly to this wonder- 
ful Organ. 

7. Diapason.— Draws a full set of tune- 
ful Golden Reeds. 

8. Dulolana,— A full set of Reeds used in 
ordinary organs 13 drawn b y this stop. 

9. Vox Humana.— Tremulant, which, 
by the aid of a FAN WHEEL, imitates the 
human voice. 

10. Vox Jubllante. -This stop, 
when used in conjunction with 

4, 5 and 6, peals forth most delightful music. 11— .Eolian. 
13— Cello. 14— Violina. 15— Clarabelia. 16— Grand Forte. 17— 



Fully Warranted 



without delay. 2 7" S l X l O 
1. DoubleOetave Couple r.—Douhleathe 

powerof theOrgan. Couples all octaves. 

& Powerful Box Sub-Bais.— New and 
oiiginal. The thundering tones produced 
are without a parallel in Organ building. 

8. Volx Celeste.— The sweet, pure, ex- 
alted tou.es produced are beyona descrip- 
tion. 

4. Piccolo*— Variety of music which 
makes the Piccolo the most difficult and 
expensive to build in the world. 

6. French Horn.— A stopwhich imitates 
a full orchestra and brass band. 
Stops Nos. 3, 
12— Clarionet. 





Melodia. 18— Bourdon. 19-Viol di Gamba. 20-Viola Dolce. 21-Grand 
Expressions 22— Harp JEolian. 23— Echo. 24— Aerostatic Expression Indi- 
cator. 25— Orchestral Forte. 26— Grand Organ. 27— Expression. The last 
seventeen (17) Stops are operated in direct conjunction with above ten (10) 
bringing forth, at command of the performer, most charming music, with beauti 
f ul orchestral effect, from a mere whisper, as it were, to a grand burst of harmony. 
Height, 72 inches ; Depth, 24 inches ; Length, 48 inches. 

:N1NE(9)8ETS ©OLDEN TON«UKHEEl>8, as follows: 1st, Five (5) Octave Set 
Diapason Reeds; 2d, Five (5) Full Set Dulciana Reeds; 3d, Sweet Voix Celeste Reeds 
of three Full Octaves; 4th, One (1) Full Octave Powerful Manual Boxed Sub-Bass Reeds; 
Eth, Two (2) Octaves or one each of Piccolo and Saxaphone Needs combined; 6th, Set 
Soft Cello Reeds; 7th, Set Violina Reeds; 8th, SetJubUante Reeds; flth, Set Clarionet 
Reeds. Above Nine Sets Reeds are entirely original, and covered by Letters Patent. 
FIVE FULL OCTAVES One Manual or Keyboard, Handsome Walnut Case. 
Receptacle for Book and Sheet Music, Lamp Stands, Handles, Rollers, Treble Upright 
Bellows of Immense power, Steel Springs, &c. Right Knee Swell, 
also Left Grand Organ Knee Swell, by which the fullpower of this 
Organ may be obtained at pleasure, by use of the knee, without 
removing the hands from the keyboard. 

A SPECIAL OFTER I am determined to have this 
*% orcviwii vrr&re. ^autiful instrument introduced 
■without a moment's delay. Hence the following special offer, pro- 
viding order is given and remittance made within the limited time 

as specified in advertisement. 

Hereby agrees under 

his own signature to box 

and deliver upon cars at 

"Washington, New Jer- 
sey, with Bench, Book, 

and Music, one of his 

"MOZART" Organs 
/upon receipt of this. 
' Notice, together withal 

only $57.00, providing^ 
order is given within thirteen days from date of this newspaper, or, = 
if you order within five days, a further deduction of $3 will be allow- = 
ed, and ALL FREIGHTS WILL BW PREPAID, the regular price beings 
SI 15 without the Bench, Book, and Music. Money promptly refunded, =, 
wi th Interes t at 6 pe r cent . , ifnot just a s represented after 1 year's use, fj 
~~ Be very particular to give Name, Post Office, County, State, Freighter 
Station, and on what Railroad. fcyBe sure to remit by Bank Draft, ;L_ 
P. Money Order, Registered Letter, or by Bank Check. You may^S? 
accept by telegraph on last day and remit by mail on that day, which --^ 
will secure this special offer. I desire this magnificent instrument 
introduced without delay, hence this special price, PROVIDING 
ORDER 13 GIVEN IMMEDIATELY. VISITORS WELCOME. ^ — 

A f^TaZf c a cl l uXr\ DANIEL F. BEATTY, Washington, New Jersey. 



White's Adjustable Eye Shade | 
h and Metallic-bound eye glass 
'cases. W. B. White, Boston. [ 

SPLENDID CHANCE for capable party to start Patent 
Agency ; capital small. J. Fowler, Station "A," N . Y. P. O. 



$72 



A WEEK, $12 aday at home easily made. Costly 
Outtit free. Address True dk Co. , Augusta, Me. 



THE BIGGEST TH ING OUT "'Sffl?' 

(new) E. NASON & GO., 120 Pulton St., New York. 



$1™$5 



EASILY 

EARNED 

EVERY 

EVENING 

IN YOUR 

OWN 

NEIGHBORHOOD. No catchpenny! No false 
promises! No experience required. 

Address Lock Box 8, Philadelphia, l'a. 



F 



oundatUst r ' '■ 

______^^__^^nby mail our NEW CASE 

ScCOMTENTSthat %vill help you to more READ! CASH 

AT ONCE, tnanany other method ul the world. It 
never fails. World M'tK Co. 122 Nassau St. New York. 




DYKE'S HEARD ELIXIR 

Forow luxuriant Hantuha, Whis- 
kers, or hair on bold h*ad« ia 20 ta 
30 d»... No injury. Built uitd. 
Buu th> world. 2 or 3 Pkga doe. 
ft* work. WiH prar* It or fbrf«it_ ., 
„_ _ tckaga with directum* MftUd md po»tp»» . _ 

!'«. L. A. L. SMITH A (JO., Agents, I'.lallne, III. 




$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hai.let& Co.,, Portland, Me. 



OPIUM 

Habit easflycuredwitti CHLORIDE OF GOLD 

Leslie E. Keeley, M. D., Surgeon, C. & A. R. R. 

bWIGHT, Illinois. 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 

40 



LARGE, new, no two alike, Chromo Cards, name on, 
10c. Agents wanted. L. Jones & Co., Nassau, N. X. 



MANHOOD! 





KNOW THYSELF.. 

A Book for Every Man! 
Youns, Middle-Aged, anrt Old. 

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published by the Peabodv Medical Institute, 
Boston, entitled the Science, of l*tfe: or. S*'lf-l*re* 
wcrviLtinn. It is not only acomplete and perfect trea- 
tise on Manhood, Exhausted vitality, Nervous and 
Physical Debility. Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundred and twenty-five 
P"escriptions for acute and chronic diseases, each one 
of which is invaluable, so proved by the author, 
whose experience for 21 years is such as probably never 
before -fell to the lot of any physician. It contains 300 
paces, bound in beautful embossed covers, full gilt, 
embellished with the verv finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional —than any other work retailed 
in this country for $2.50, or the money will be refunded. 
Price only $1.25 by mail. Goldinedalawarded the author 
by the National Medical Association. Illustrated sam, 
pie sent on receipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or Dr. 
W. H. PARKER, No. i Bulfluch Street, Boston, Mass. 
The author may be consulted on all diseases requiring 
skill and experience. 
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BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 187!). 
For Macadam Road making. Ballasting of Kail roads. Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, efficU 
ency t &nd simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn. 




MATHEMATICAL 
INSTRUMENTS 

AND 

Drawing 
Materials 

The Largest 

AND 

BEST STOCK 

IN THE 

United States 

Prices and Illus- 
trated Catalogue 
of 195 pages sent 
on application. 

— ALSO— 

Sample Books of 
Drawing Papers. 

QUEEN & CO., Philadelphia 




Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E.JOXES «& BRO. Cincinuatl O 

SLeiilion this paper to insure reply. 




ROOFING. 

For steep or flat roofs. Applied by ordinary workmeq 
at one-third the cost of tin. Circulars and sampies free. 
Agents Wanted. T. NEW. 3'2 John Street, New York. 




SOBB'S 

Celebrated Original 

BALTIMORE 
FIEE-PLAOE HEATEES 

To warm upper and lover rooms. 

The handsomest, most economical 

Coal Stoves in the world. 

B. C. BIBB & SON 

Foundry, Office and Salesrooms, 
39 and 41 Lizht Street, 

Baltimore* Md. 

MAHBLEIZED SLATE MaNTELS , 
fcSnSewtf /or Circulars. 



WATCHMAKERS. 

Before buying, see the Whitcomb Latbe and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 



sENDToi ONDON.BERRYsORTON. 

PHIL A P A FOR 

THE BEST BAND SAW BLADE 



NEW HAVEN MANUFACTURING CO. 
NEW HAVEN. CONN., 

MANUFACTURERS OF IRON WORKINO 

MACHINE TOOLS 

Lathes, Planers, Drills, Simpers, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 



M'FG OPTICIANS. 

Scientific Novelties. 

POPULAR AND PERFECTED 

OPTICAL, METEOROLOGICAL, 
MATHEMATICAL, ELECTRICAL, & 
£hjf*&!?l9r ENGINEERING INSTRUMENTS, 

SkAwKJlV FOR PROFESSIONAL AND 

MJ--U1 — i-t^m AMATEUR'S use. 

■*4«UmbfiE^ Microscopes, Telescopes, Ra< 
rometers, Pedometers. Field and Drawine In- 
struments. Compasses, Tape Measures, Batteries, Mag- 
nets, etc. Send for and specify 192-page (S A -catalogue). 




SANSEEK WORKS, MIDDLETOWN, CT., 

Manufacture HARDWARE SPECIALTIES to order, 

Patterns, Dies, Models, etc., etc. 




Clark's Noiseless Rubber Wheels. 

Absolutely prevent splintering and wearing 
of floors caused by use of Iron Wheels. 
Adapted for Trucks, Boxes, Baskets, Tables, 
and work of every kind in Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



SIBLEY & WARE. 

South Bend, Indiana. 
SPECIALTIES: 

1 9^ INCH DRILL PRESSES. 

WHEEL OR LEVER FEED, 

AND GEAR CUTTING. 

i'RICES REASONABLE. 




THE 

Colliau Patent Cupola. 

Excels all others for economy of 
fuel and labor. Adapted to all 
classes of foundry work. 

Awarded Silver Medal at Chicago 
Exposition. 

Correspondence solioited and cata- 
logues furnished on application. 

COLIilAU FURNACE CO., 
Detroit, Mich. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORIjD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. Is in contact with the Piston Bod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from ££|o 2 inches square. 

NEW YORK BELTINC & PACKING CO., 

John h. Cheever, Tress. Nos. 13 & IS Park Row, opp. Astor House, New York. 
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POSITIVE BIiAST. 



IRON REVOLVERS, PERFECTLY BALANCE!), 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

S. S.TOWNSEND, Gen. Aart.,22CortlandSt., BDey St., 
COOKE & CO., Selling Affta., 22 Cortland Street, 
JAS. BEQQS & CO., Helling Agts. 9 Dey Street, 
Iff E TV- 



SEND FOR PRICED CATALOGUE. 



» _ P.ir^=srw Dr AND FINE GRAY IRON ALSO STEEL 
\l\ AT T EAtJJ-E '/ CASTINGS FROM SPECIAL RfJ j 

IVIML""'";;riii7ii iV^V finetinnins jaSt~- PAfi?*.-, 

J J JHV"" LEH1G H AVE.S AMERICAN ST. PrtlLA . e__ ""EL % 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Conducting Covering 

FOR 

BOILERS, PIPES, ETC* 

With % to % inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Weighs very light, is very durable, fireproof, and Is 
easily applied. Soldm adry state by the pound. 
FOHSli. MEAL CO., 4« Cedar St., New York. 
Boston Agents, S. C. NIGHTINGALE & CHI 1. 1)S, 
128 Oliver Stieet. 





WITllTSRBY, RUC4G & RICH A RDSON. Manufacturers 
of Patent wood Working .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 

iMtohu \i,ri:.i KMiiru:. 

Compact. Substantial, Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
mmm<' u * u ^ P° wer claimed. Engine and 

IffllMP Boiler complete, including Gov- 

ernor, Pump, etc., at the low 
price of 

3 HORSE POWER $240 00 

IH - ** 280 00 

en " " 355 oo 

sL " " ^oo 

t^~Put on cars at Springfield, O. 
JAMBS LEFFEL & CO., 

Springfield. Ohio, 
or 110 Liberty St., New York. 

UNIVERSAL 

~ Pulverizes everything— hard, soft, gummy, etc. 

5 The best Clay Grinder and the best Cotton Seed t& 

j> ITuller in the world.. H 

^ Portable Steam Engines, Stationary Engines, M 

^ Horizontal and Upright Boilers, all sizes, on £M 

<u hand for immediate delivery. h 

ff! 10 Barclay St., N.Y. City. • 

PATENT QUICK 

Adjustable Stroke 

SHAPERS 

Can be Changed while in motion. 

E. GOTTI.I) i& EKEIt IIAUDT, 
No. Ill N. J. It. K. Ave., 

NEWARK, N. J. 

SOriHWARK FOUNDRY & MACHIMK COM P AM, 
430 Washington Avenue, Philadelphia, 

Engineers & Machinists, 

Blowing Engines and Hydraulic Machinery. 

Sole makers of the. 

Porter-Allen Automatic Cut-off Steam Engine* 






VICTOR TRICYCLE i 

STAUNCH & SPEEDY. | 


OVERMAN WHEEL CO. HARTFORD.CT.I 
1LLUS. CATALOGUE 39 | 



THE HOLLAND LUBRICATOIt, VISIBLE DROP, 

Is guaranteed to be 

1. A perfect insurance 
against the cutting of 
Valve- seats, Cylinder and 
Governor Valves ot th« 
engiDe. 

2. It will pay lor itself 
iDBixmontbB,in tbeiaving 
of oil, coal, and packiog. 

3. It will insure mow 
speedin the revolutions of 
the engine, say from one to 
two strokes per minute, 
thus increasing the power 

of the engine. M'f'dbyHolland & Thompson, 217 River St. ,Troy,N.Y. 





&TEMWINDING SSTST'X 1 ^, 

Till, Dealt. Drawer, or Closet. Owner 

may use either 1, 2, 3, or 4 of its 50 numbers. 
Millions cf changes equally possibleand easy. 
Security unrivaled. Simple, durable, nickel 
plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, Tills, and 
Padlocks. D. K. Miller Lock Co., Phila., Pa, 




EVKRY USER OF MACHINERY 

SHOPLD UGAW 

How to Dse Loose Pulleys, 

Useful information onthiRsubject 
Is given in our " Catalogue No, 55," 
Sent free to any address. 

Van DfJZEN & Tift, Cincinnati, O. 



A A-A'W'* BEECHER & PECK, CONN. 



t'EKFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced, subscribers to the Scientific Am- 
ericax and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUITN & CO., 

Publishers SCIENTIFIC AMERICAN. 
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Inside Page, each insertion - - - 7 5 cents :i line. 
Hack Pcure, each insertion - - - Si. 00 a line. 

(About eight words to a line.' 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must b e received ai publication office a s early 
as Thursday morning to appear in next issue. 



The " MONITOR." 

A NEW LIFTING AND NON- 
l/IFTING INJECTOR. 

I 




■PT A:rHAW c*5 



Sen dJor catalogue. 



Best Boiler Feeder 
inthe world. 

Greatest Range 
yetobtained. Does 
not Break under 
SuddenChanges of 
Steam Pressure. 

AImo Patent 

EJECTORS 

OR 

Water Elevators. 

For Conveying 
Water and Liquid. 

Pntetit Oiler-, |,ii« 
hriciitofH, etc. 
I5R.EYPTJS, 



92 &. 94 Liberty St., New York. 



RUBBER 

Steam Packing, 
Piston Packing, 
Leading Hose, 
Steam Hose, 
Suction Hose, 
Pump Valves, 
Ball Valves, 
Caskets and 

Rings, Tjis 

Patent Red Strip Rubber ISelting. 



ESTABLISHED 1855. 



BELTING, PACKING, HOSE. 

Car Springs, 




lais 



1880 



1882 

PATENT CARBOUZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
Baker Fabric Cotton-Lined Fire Hose. .Linen Hose, Plain and Rubber-Lined. 

GUTTA PERCHA & RUBBER M'F'C CO., 

£33 Fa.rb. Place, New York. 



Wagon Springs. 
Wringer Rolls, 
drain Drill 

Tubes, 
Corrugated 
Rubber Matting 

TRADE MARK. 




PROSPECTING MINERAL LANDS A SPECIALITY. 



, OBTAINED THE WHOLE 



R00KS0N BUILDING. PAINTING. 

■* Decorating:, etc. For 1883 eighty-eight-page illus- 
trated. Catalogue, address, inclosing three 3-cent stamps, 
WM. T. COA1STOCK, 6 Astor Place, New York. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page") Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE POPE HP F'G CO., 

597 Washington St., Boston, Mass. 



BORED ROUND AND 
A LARGER PUMP A 



"^RTESIAN WELLS 



M 



IPDflCPflDlTC Opera Glasses, Spectacles, 
lunUOuUrCO Telescopes, Barometers, 



Thermometers, and Compasses. R, «fc J. BECK., 
Manufacturing Opticians, Philadelphia, Pa. 
end for Illustrated Priced Catalogue. 



tW Send for Illustrated 



Seibert Cylinder Oil Cup Co., 

Sole Manu f acturers of 
Oil Cups for jjocomo- 
tives, Marine and Sta- 
tionary Engine Cylin- 
ders, under the Seibert 

and Elites Patents, with Sight 

Feed. 

TAKE NOTICE. 

The "Sight Feed" is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachusetts, Feb. 23, '82. 
All parties are hereby notified to de- 
sist the use, manufacture, or sale of 
same, as we shai I vigorously pursue 
and prosecute all infringers. 

The Seibert Cylinder Oil Cup Co., 
53 Oliver Street) Boston, Mass. 




TRAIGHT ADMITTIN G-^-GY 
J CASING IN PROPORTION ' 
TOSIZE OFHOLETHANBY 
ANY OTHER PROCESS^ 
ESTIMATES GIVEN '^Z* 
AND CONTRACTS ^<t 



I DRILL CO. 

B0X«r23P0TTSVILLEPA. 

MANFTRS.OF DIAMOND DRILLS 
r FORALLKINDS OF -v— 
-k-ROCK BORING . " 



TO INVENTORS 

AND MANUFACTURERS. 

52d ANNUAL EXHIBITION 

Of the American Institute of the^City of New York will 
open October 3, 1883. Heavy machinery will be received 
as early as may be required; other goods, September 24. 
Intending exhibitors must make early application to 
secure proper space and classification. For blanks and 
information, address 

General Superintendent Americanf Institute, 

New York City. 




> PHOENIX FOUNDRY&MACHINECo'. 

SYRACUSE NX 

MANUFACTURERS OF HORIZONTAL 
AN» VtMPl STEAM ENGINES WITH 
EAtAMCEDVALVtSTHE BEST INTHE 
MARKKAISO IRON * STEEL BOILERS 
WAFTING PUUtYSANO GENERAL i 
! FOUNDRY WORK. 

Scud pr Prices. 



^Htfl <tOflperdayat home. Samples worth $5free. 
«PO LU $£U Address Stinson & Co., Portland, Me. 



ZnTFORMAfFION 

For Users of Steam Pumps. 

Van Duzen's Patent Steam Pump 

C No Packing or Oil, ) Is 

Requires ] No Repairs or Skill, > Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid ; ever 
jijiready; no moving parts; all brass; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed ; not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 
, prices from $7 upward ; capacities from 
100 to 20.000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps.' ' 

VAN DUZEN tfe TIFT, Cincinnati, O. 
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CARDS, 

etc. 
Press $3. 

"Large sizes for circulars, etc., $3 to $90. 
For pleasure, money making, young or 
old. Everything easy ; printed instruc- 
tions, send two stamps for Catalogue of 
Presses, Type, Cards, etc., to the factory. 
IvEl.SEV & CO., lMeriden, Conn. 



U.W.J0HHS" 



ASBESTOS ROVE PACKING, 

ASHKSTOS WICK PACKING, 

ASHKSTOS FLAT WALKING, 
ASBESTOS SUEATIITNGS. 
ASBESTOS GASKETS. 

ASBHSTOS BUILDING FELT. 
Mafleof Strictly pure Asbestos. 

H. W. JOHNS M'F'G'CO:, 

87 Maiden Lane, New York, 

8ole Manufacturers of H.W. Johns' Genuine 

ASHKSTOS I,FO.rjil» PAINTS. ROOF 

PAINTS, ROOKING. STEAM PIPE 

AND BOIIiEl! COVERINGS, 

FIREPItOOF COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 
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NEW YORK COAL TAR CHEMICAL CO. 
/ O WARREN Sn N.Y. 



\\m. A. HARISIS. 

PROVIDENCE. R. I. (PARK STREET), 

Six minutes wait West from station . 
Original ami Only builder of the 

II A UltlS-COJiL INS EXGIN E 

Willi Harris' Patented Iaiproveinents, 

from jo to i,ooo a, e, 



NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tubes. Saves its cost every timeit 
is used ; indorsed by best.Engineers. 

Asbestos Materials, Fiber, Millboard, 

Packing, and Cement. 

Address CHALMERS Sl'ENCE llOMI'ANY, 

119 and 421 8th Street, New York. 




GOLD MEDAL, PARIS, 1878. 

BAKER'S 



Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. IthasiAres 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

Sold by Grocers everywhere. 



f . BAKER & CO,, Dorchester, Mass. 



■Gears andH|C. u . 
G-. CuttingBden St. , BostonJ 



I Free 



lokH 



WATER I 

(motors, I 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by EAGL.E ANVIL WORKS only, Trenton, N.J. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lb., 
$300; planing 24 in. wide, 6 in. thick, weight 2,600 3b., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Boor, 
and Blind Machinery a specialty. Correspondence so- 
licited. Rowley & Hermanee, Williamsport, Pa. 
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Send for 

Ca P S e llllllllM I LMO WORKS 

INDIANAPOLIS, IND., U. S. A. 

MANCEAOTCBKBS OF 

STEAM ENGINES 
and BOILERS. 

CARRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 





THE RIDER HOT AIR 

COMPRESSION 

Pumping Engine, 

For city and country residences where 
it is required to raise a supply of water. 

Simple, Economical, Effective. 

No skill required to run it. We can 
refer to our customers of eight years' 
standing. Send for catalogue. 

CAlHMKYKIt *fc SAVER. 
19 Dey St., New York. 



To Electro -Platers. 



O PLATING MACHINES. 

-Mao Batteries and materi- 



THE VICTOR DYNA' 

Three sizes. $30, ¥60, and $90, 

al for Gold. Silver, and Nickel Platin. 

THOMAS HALL, 19 Bromfleld St., Boston, Mass 
Send for Illustrated catalogue. 
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*>o-> THE STANDARD. °<s-' 
!L MANUFACTURED OF 



IfiisSfi BEST 5ILAM MhlAL. 
Ikifi JENKINS BROS. 71 JOHN S'NY.' 




Shimer Cutter Heads 

10,000 SOLD. 

To work Car Siding, Flooring, 
Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Cope 
Heads to match. 
Shinier & Co., 
Milton, Pa. 




IT 



p A VS to sell our Hand BuDher Stamps. Sam- 
^J£^l pies f re e. fouambe & Co., Cleveland, O. 




Our 10-Horse Spark-Arresting Threshing 



Engine has cut 10,060 feet pine lumber In 10 hours. 

will burn wood six feet long, coal, straw, and corn, 
stalks. Send for Price List and Catalogue "A 2." 

B. W. PAYNE & SONS, 
Box 120r. Corning, N. Y. 
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IffiP COMBINED 

ap... Punch and Shears 

lillSS^* of beautiful design, of great strength 
ISiiPrwf anc ^ capacity, and -thoroughly reli- 
fb!|| *p"5i ihiO, address 

ssvZz£,-^m .JjAMBERTVIJaiE, N.JV 



54aa 
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40,000 

Yl— ^OANr/Atrof T »C WoFfL-D- 

*VEmerson.Smith &co. 
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KEUFFEL & ESSER, New York, 

Manufacturers and Importers of Drawing Material, 




Illustrated catalogue sent on application. 




BARREL, KEG, 



Chamfering, Howeling, 

^a. o r o Zins . stave MaclnnBry. 

w/J/Over 50 varieties! 
manufactured by 



HOGSHEAD, 

AND Fan and Stave Jointer. 





Truss Hoop Driving, 



i L&B.H0LIE 




SPEAKING TELEPHONES 



THK UIKUI€A\ BKIX TELKPHO\K COMPANY, 

W.H. FORBES, W.R. DBIVKR, THKO. N.VAIL, 

President. Treaswer. 6en. Manager. 

Alexander Grab&ra Hell's patent of March 7, 1876, 
owned by this dompany, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioned of PatentsandtheU.S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtainedonthem. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will. be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN KEM< TELEPHONE COMPANY, 
■95 lUilk Street. ISonioii, I.Iiinh. 




Address JOHN" A. ROBBLING'S SONS, Manufactur- 
ers l Trenton, N. J ., or U7 Liberty Street, New York. 

>v heels and Rope for conveying power long distances. 
Send for circular. 



Uheblef$ IjJood Filler 

theonly Article to give, a durable economical, 
natural andverfect finish to hard wood 

BREINIG'S LITHOGEN SILICATE PAINT 

VERY DURABLE AND ECONOMICAL ONE. GALLON 
EQUALS TWO GALLONS OR MORE OF THE BESTMIXED PAINT 

| THE BRIDGEPORT WOOD FINISHING CO. 

40 Bt-ECCKCK STREET NEW YORK 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANKLIN.V. Pres't. JJI. ALLEN. Pres't. 
J. If. PIERCE. Sec'v. 




ERICSSON'S 

New Caloric 

Pumping Engine, 

FOR 

Dwellings & CountrySaats 

Simplest! Cheapest! Eco- 
nomical ! Absolutely Safe 1 

Uflamatrr Iron Works, 

C. H. Delamater & Co., 
Proprietors, 

16 Cortlnndt Street, 
New York, U. S. A. 



F, Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount fc-heet 
to 



A. & F. BROWN, 43 Park Place, New York. 





PTTl'ninotouc For showing heat ot 
r y OIUBiei S. ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil Stills, etc. 
HENBY W. BULKLBY. Sole Manufacturer, 

149 Broadway, New York. 




OF THE 



FOR 1883. 

The Most Popular Scientific Paper in the World. 

Only $3. f i0 n Year, including postage* Weekly* 
5 'J Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars nnd twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five &H2f3Zriber8 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 
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